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The  Lehigh  Tunnel,  a  liorsesh(H*-sha|«*(l  opening  in  a  ri<lg«- 
of  the  HIne  Moniitains  in  la'high  and  (Jarhon  (axinties, 
Fennsvivania,  is  a  part  of  the  northeastern  extension  of  the 
Fennsvlvania  Turnpike.  Its  overall  l(‘ngth,  inelnding  the 
cut  and  cover  sections,  is  4,417  ft.  The  excavatj’d  sectu)n 
iK'tween  pay  lines  was  ‘4^4  ft.  fi  in.  wide  and  27  ft.  7  in.  high. 

Soon  after  the  start  of  driving  a  h(‘ading  from  the  south 
end,  nnstahle  slati*  and  shah*  formations  broke  l(K>se  and 
tons  of  mat<‘rial  cascaded  over  the  portal  (ipening,  damaging 
e(pnpment  and  materials,  and  sealing  the  tunnel. 

The  greater  portion  of  the  Ixiri*  was  driven  from  tin*  north 
end,  to  take  advantage  of  a  2.5  per  cent  grath*.  The  com¬ 
pleted  project,  scheduled  to  finish  in  Dec-emher,  I95fi,  will 
provide  motorists  with  a  two-lane  tunnel  28  ft.  10  in.  wide 
and  15  ft.  4  in.  high. 

.\  de.scription  of  the  methods  used  to  advance  the  head¬ 
ings  on  this  joh  is  presented  in  the  article  hegiiming  on 
page  105. 

•  •  • 

Tin-  Jos.  j.  (iriesiMiier  (Quarry,  locaterl  alnxit  a  mile  ea.st  «)l 
Springfi<‘ld,  Missouri,  has  supplied,  and  will  continm*  to 
supply,  millions  of  tons  of  cnish(‘d  and  prepared  limestone 
for  iis(‘  on  highway  and  allied  construction  projects.  The 
tpiarrv  was  opem'd  in  1947,  and  operations  were  carried  on 
as  an  op(*n-fac«‘  *juarry. 

In  19.55,  op<*rating  methods  were  changed  to  under¬ 
ground  mining.  (iries<*m(‘r  crews  drove  four  tunnels,  or 
tlrifts.  each  50  ft.  wide  and  2.5  ft.  high.  Tliis  method  pro- 
virled  a  minimum  h'dge  of  solid  rock  alxwe  the  tnunels, 
measuring  2.5  ft.  thick.  .As  tunnels  were  advani-ed,  '40  hy 
.■40-ft.  pillars  wer«‘  left,  with  cuts  made  to  the  right  and  l<*ft 
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of  each  pillar  and  connected  in  the  coiivt'iitional  nMim-aud- 
pillar  systiMii  of  mining.  'I'his  provided  working  faces  .50  ft. 
wide  and  2.5  ft.  high. 

The  article  hegiiming  on  page  172  desirihes  the  o|M-r- 
ating  details  that  make  |x>s.sihle  the  maintenance  of  a  200 
ton-p<-r-hour  prixliiction  schedule. 

a  a  a 

Louis  H.  Ferini,  president  of  H.  Ferini  .Sons,  and  (niy  K. 
Atkinson,  iMiarri  chairman  of  diiy  F.  .Atkinson  (lompany, 
have  heen  chosen  to  r<‘ceive  the  Moles  awards  for  19.57, 
for  outstanding  contrihiitions  to  construction  progress. 

For  more  details,  please  turn  to  page  ISO. 

a  a  a 

.Awards  of  Sentinels  of  Safety  trophies  and  flags  highlighted 
ceremonies  at  four  mining  pro|M‘rties  in  widely  separated 
parts  of  the  country,  (amipany  officials  and  invited  guests 
paid  tributes  to  the  mine  employes  at  .Alabama  Hy-Frodiicts 
(<or|)oration  in  .Alabama,  Warner  ( amipany  in  Fennsylvania, 
and  Fickands  Mather  6c  (aimpany  in  Minnesota. 

Hrief  descriptions  of  the  ceremony  programs  are  given 
in  the  article  on  page  ISl. 

•  •  • 
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Photo  $howt  Imt'hol*  drilllni  for  itort  of  lunnol  portilt.  Inttf  photo 
ihowi  clot*  up  of  Jockdrill  in  action. 


I-R  JACKDRILLS  DROVE 
NEW  LINCOLN  TUNNEL 
APPROACH 


NEW  JR38-B  O 

JACKDRILL  V 

has  7  improved  \  ^ 
features  % 


USING  a  top  heading  method  and  IngersoII-Kand 
Jackdrills,  the  western  aftproach  to  the  new 
Lincoln  Tunnel  tufx-  was  driven  through  700  ft.  of 
rock  with  no  delays  and  with  the  drilling  synchro¬ 
nized  to  the  mucking  cycle. 

Up  to  eight  lightweight  Jackdrills  with  air-leg 
feeds  were  used  at  the  same  time  on  the  jumlx). 
Manifolding  of  air  and  water  simplified  shifting  of 
the  drills.  The  115  holes  for  each  shot  were  drilled 
15  ft.  deep,  using  l’i<"  Carset  Jackhits  and  only  one 
steel  change. 

This  is  another  example  of  the  versatility  and 
ease  of  o|k ration  that  have  made  I-R  Jackdrills 
first  choice  with  owners  and  operators  alike,  on 
mining  and  tunneling  jobs  all  over  the  country. 
With  the  improved  features  of  the  new  model 
JRJH-B;  the  I-K  Jackdrill  will  set  still  higher 
standards  of  |x  rformancc  and  economy.  Ask  your 
I-K  repre  se  ntative  for  complete  details. 


Maintenance-free  steel  centralizer 


Easily  renewable  one-piece  chuck 

Reversible  roll-type  feed 
control  handle 

Simplified  water-tube  replacement 

Interchangeable  Jackdrill 
and  Stopehamer  backhands 

Easier  dismantling  of  , 

feed  leg  ; 

New,  Lighter-weight  =  iT* 

telescopic  leg  " 


1 1  Broadway,  Now  York  4.  N.Y. 
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JACKORILLS 
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Gardner-Denver. ..  Serving  the  World’s  Basic  Industries 


ClamlKTH  over  rock 


Goes  most  anywhere  ...  tows  own  air  power 
Gardner-Denver  self-propelled  Air  Trac 


I'uta  Jioles  where  you  want  them 


'I'owH  ita  own  ('om|)r(‘HHr)rH 


Send  for  fho  bodrock  fact*  on  Gardnor-Donvor't  Air  TrocA 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS,  ROCK  DRILLS  AND  AIR  TOOLS 
FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 

Cordnar-Oanvar  Company,  Quincy,  IMinoii 

In  Canada:  Gardnar-Danvar  Company  (Canada),  Lid.,  14  Curily  Avonua,  Toronto  16,  Ontario 
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J4»hn  Kice,  Jr. 

Vlf  K  I'HKSIDKNT 

IIIK  (iKNhHAI.  (  KI'SIIM)  STONK  COMI'AW 

A  lii  (t^rapliy 

JOHN  itKK.  jH.,  \iic  president  and  a  dimfor  ot  Ilir 
(fcncral  (’nislird  Stoiu-  (annpaiiv,  is  a  soft-spoken, 
nnderstandini'  man  who  inspires  cooperation  and  loy¬ 
alty  amonj'  those  with  whom  he  is  associated.  His  car»*er 
oilers  anoth(‘r  example  ol  the  rewards  that  come  Irom  early 
devotion  and  consist(‘nt  application  ol  natural  ahilities  to 
one  field  ol  endeavor.  His  service  to  the  ernshed  stone 
industry  has  won  him  a  place  in  the  allection  and  esteem 
ol  l(‘llow  inenihers  ol  the  indnstrv. 

John,  as  his  friends  and  associates  know  him,  was  horn 
in  Kast«)n,  Northampton  (,'onntv,  I'ennsvlvania,  June  IS, 
IIKH,  the  son  ol  John  and  (!arri«-  Arndt  (Drake)  iliee.  His 
latluT,  a  graduate  ol  'Hie  Hill  School  and  ol  Vale  Shef¬ 
field  Scientific  School  in  the  class  of  1SS5,  oiy'ani/ed  'Hie 
(General  (.'rnslu'd  Stoiu-  (aimpanv  in  HKK).  For  many  years, 
he  served  as  president  and  chairman  ol  its  hoard  ol  direc¬ 
tors.  Also,  III*  was  prc'sident  and  hoard  chairman  ol  Kaston 
rrnst  ('ompany.  U'e  wen*  privilej»ed  to  pnhiish  the  hio^- 
rapliy  ol  Jolm  Mice,  Sr.,  in  onr  jannarv,  1924,  issue. 

.\fter  attending  the  pnhiic  scIkniIs  in  Kaston,  John  fol¬ 
lowed  in  his  lather’s  footsteps  hy  completin}'  his  formal 
education  at  I  he  Hill  School  in  1921  and  at  Vale  Unixr'rsity 
in  the  class  ol  I92.'5.S.  While  at  the  university,  he  was  hon¬ 
ored  hy  election  to  inemherships  in  the  Si^ina  (diapter  ol 
Delta  I’si  fraternity  and  the  St.  Anthony  (.'hih. 

On  July  1,  1924,  John  went  to  work  in  the  cpiarries  ol 


The  (General  C.'rnsht'd  Stoiu*  (.'ompany.  For  three  years  he 
handled  a  xariety  ol  jobs,  including  a  y«*ar  as  timek«*«*per 
.it  two  ipiarry  properties.  He  tlu*n  was  assit'iu*il  to  tlu* 
i-oinpaiiy’s  ollici*  at  Rochester,  New  ^ork,  where,  lor  two 
years,  he  was  a  memher  ol  the  sales  department.  His  next 
mo\e  was  to  the  comp.my’s  home  office  in  Kaston  to  take 
oxer  the  duties  ol  purchasing  a^ent. 

John’s  e\p<*rience  in  the  company’s  op«*rations,  sales,  and 
purchases  led  to  his  appointment  as  vice  pr<*sident  in  charge 
ol  sali*s,  transportation,  and  tlu*  hitnminons-concrete  divi¬ 
sion,  and  as  a  dirf*ctor  ol  the  company  in  1941,  the  positions 
he  holds  today. 

During  W  orld  War  1 1,  John’s  associates  in  the  ernshed 
stone  industry  eh*cted  him  president  ol  the  I'ennsylvania 
Stone  Frodneers  Association,  hi*  continued  in  this  office  lor 
loin  ye.ns,  and,  currently,  is  a  diri*ctor  ol  the  association. 
Oxer  a  lon^  period  ol  years,  he  has  heen  a  director  ol  the 
New  Vork  State  (.'rushed  Stone  .\ssociation;  at  one  time, 
he  serxed  as  vice  president  ol  the  organi/ation. 

At  pri*sent,  he  is  a  memher  ol  the  Joint  reclmiial  (aiin- 
niittee  representing'  the  New  Vork  State  (.'rushed  Stone  .\s- 
sociation  and  tlu*  .Nexv  Vork  Department  ol  Fnhiic  Works. 

I  le  is  also  a  director  ol  the  Hitmninons  (  aincrete  Assiu  iation 
ol  Fennsylvania  and  ol  Kaston 'I'rnst  Ooinpany. 

^  John  Hice,  Jr.,  married  Hehecca  .Adams  on  ( Ictoher  10, 
1941,  at  Kaston,  Fennsylx  aiiia.  They  have  one  daughter, 
Virginia,  a  I9.'j0  graduate  ol  Smith  (aillej'e.  'Hu*  family 
liome  is  at  l''onr  Oaks,  Hillside  .Avenue,  in  Kaston. 

John’s  cinh  alliliations  include  the  Vale  and  St.  Antliony 
in  N(*w  Vork  (.'ity,  and  the  Fomlret  and  the  (.'onntry  ol 
Northampton  (.'onnty  in  l‘'.aston.  He  is  a  ten-year  ineinhei 
ol  the  Scotch-lrish  Siu  iety  in  Fennsylvania  and  a  niemher 
ol  its  (aumcil.  He  is  also  a  incinher  ol  the  I'orcnpine  (.'hih 
at  .Nassau  in  the  Hahainas,  where  he  has  vacationed  lor 
the  past  twenty  years. 

Kike  many  snccessinl  hnsinessinen,  John’s  priiuipal 
hohhy  is  his  work.  1  lowex  er,  he  does  find  time  to  relax  Iroin 
the  pressnre  ol  his  many  responsihilities  hy  heaiitilyin^  with 
hnndreds  ol  dogwood  and  other  varieties  ol  tri*es,  shrnh- 
hery,  and  Howers  his  pir  tnresipie  hillside  property  ov<*rlook- 
in^  Kaston,  and  in  deep-sea  fishing  expeditions  oil  the  coust.s 
ol  Florida  and  .Nassau  with  his  friends. 
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TIIK  KXFI.OSIVKS  KNGINKEK  ★  DEVOTED  TO  INCKEASING  EEFIGIENCY  AND 
SAFETY  IN  THE  MINING,  QUAHKYING,  AND  CONSTKUCTION  INDUSTRIES 

Editorial 


HAPPY  Niiw  yi:ak  ☆ 

'Dh*  iiK'inlx'rs  <*l  flu*  I'ditoriul  staH  of  Tiik  Exi'mjsivks 
Knoinki-m  <‘xt(*ii(l  ftoliday  to  our  rradrrs,  witfi  tlir 

hiiifon*  wish  fliat  you  fiavr  a  Happy  Now  Voar, 

Kusineas  Uptrend  Foreciiat 

'Dio  oousoiisu.s  aiiioii^  ooououiists  and  torooa.stors  is  that 
liiisiuoss  activity  in  1957  will  show  a  luiMlorato  gain  ovor 
195ti.  A  coiitiiiuiug  riso  in  production  voluino  in  most  hasic 
coiiiinoditios,  record  ouiploymont,  and  further  wage  in¬ 
creases  indicate  a  sustained  uptrend  in  our  economy. 

UrinstruclSon 

The  Fe<leral-Aid  flighway  Act  of  19.5fi  spi-arheads  the 
greatest  highway-construction  and  -improvement  program 
in  history.  It  will  provide  a  4l,(M)0-mile  network  of  modern 
highways  connecting  -IS  states,  linking  209  cities  of  more 
than  50, (KM)  population.  Approximately  7.55, (HK)  miles  of 
roadways  are  eligihle  for  Federal  aid  nnd(‘r  the  Act.  'Diis 
mnltihillion-dollar,  15-year  program  presents  the  greatest 
challenge  that  highway  officials  and  engineers  have  ever 
had  to  lace.  It  also  poses  serious  prohlems  for  mannfac- 
tnrers  of  materials  and  e(|nipment. 

( .'onstriution  costs  show  a  continuing  upward  trend. 
Higher  prices  are  tagged  to  materials,  e(|nipment,  and  lahoi 
in  practicallv  every  category.  The  situation  demands  care¬ 
ful  examination  of  all  facets  involved  in  doing  construction 
work  hy  contract,  especially  checkups  of  operating  methods 
and  techniijiH's,  as  well  as  eipiipment  and  mat«*rials. 

.'\ll  of  the  ahove  factors  f(K-ns  attention  on  the  dates 
January  28  through  Fehrnary  2,  when  tin*  .American  Hoad 
Hnilders  AssiK-iation  ('onveiition  and  Hoad  Show  will  he 
held  in  (diicago's  International  Amphitheater. 

Mok*  than  2tK)  mannfactni(‘rs  ol  road-hnilding  ecpiip- 
ment,  materials,  and  supplies  will  exhibit  their  products 
on  s(|.  ft.  of  <‘xhihit  ari‘a  inside  the  world's  largest 

indiMir  heatinl  anditorinm.  Heprtvsentatives  of  mannfai-- 
tnrers  will  Im*  on  hand  to  answer  (|nestions.  1'he  mammoth 
show,  the  first  sinc«*  1948,  will  attract  visitors  from  every 
s(‘ction  of  the  United  Statiss  and  many  fort'ign  lands. 

StrIrrI  l*]«plosl  With  C 

Thronghont  the  nation,  thtmsands  of  pounds  of  indus¬ 
trial  explosives  are  ns»‘d  every  working  day  in  mines  and 
(piarries,  on  heavy-constrnction  project.s,  and  in  seismic 
exploration.  The  cost  of  the  explosivr-s  is  rr'Iatively  small 
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in  relation  to  the  work  doin'.  Hut  the  fact  that  many  other 
items  of  cost  depend  upon  the  ri'snits  obtained  from  prirnarv 
blasts  should  lx*  sufficient  reason  for  operators  to  insist  that 
the  buying,  and  using,  of  explosives  for  industrial  pnrposi's 
Im'  done  with  di'libi'ration  and  care. 

(Jompanies  that  manufacture  explosives  are  continnallv 
on  fill'  alert  for  ways  and  means  of  improving  their  products. 
Millions  of  dollars  and  untold  hours  of  intensive  scientific 
effort  have  brought  fixed  explosives  to  their  present  high 
rates  of  effectiveness  and  economy.  With  never-ending 
programs  of  research,  supplemented  by  fii'ld  work  of  explo¬ 
sives  engiiK'ers,  manufacturers  will  continue  to  improve  tbe 
effi'ctiveness  of  industrial  explosives. 

Every  operator  should  invi'stigate  op|)ortnnities  for  effect¬ 
ing  «*conomies.  Explosives  manniactnrers  have  available 
traiiK-d  n  jiresentatives  to  help  in  analy/ing  drilling  and 
blasting  procedures,  and  in  .selecting  and  supplying  the  ex¬ 
plosives  best-suited  to  tin*  work  to  Im-  done.  Von  will  find 
it  worthwhile  to  consult  with  them. 

Help  liiliminate  Aeridents 

In  I92.5,  the  Hnrean  of  Mines,  then  a  division  of  the 
Df'partment  «)f  Gommerce  with  Herbert  Hoover  as  the  sec¬ 
retary,  inaugurated  the  .National  Safety  (a)nipetition,  in 
c(M)|X‘ration  with  Tiik  K-XI'I-osivks  ENcaNKKH.  During  the 
past  5 1  years,  the  statistics  compih'd  show  that  the  average 
mine  or  (piarrv  that  participated  in  the  competition  had  a 
Ix-tter  safi'ty  record  than  the  average  mine  or  (piarry  not 
enrolled  in  the  V-ompr-tition. 

In  I9.55,  the  i(*snlts  of  the  contest  show  new  low  rr'cords 
established  in  the  number  of  disabling  injuries,  and  in  both 
the  injnry-frerpiency  and  injnry-.sev«*rity  rates.  Also,  2I I 
of  the  529  plants  enrolled  operated  a  fidl  year  without  a 
lost-time  injury.  I'his  rr'prc'sents  40  p«‘r  cent  of  the  total 
enrollment  with  perfect  safety  rtvords. 

These  accomplishments  oiler  conclusive  ev  id<'ncc  that 
w<‘ll-planned,  well-direct«'d  safety  programs,  ad(‘(|natelv 
supported  by  management  personnel,  pay  big  div  idends  to 
both  emploves  and  stfK'kliolders.  Safe  opt-rations  are  prof¬ 
itable  ojx'rations. 

'The  National  Safetv  (>otnpetition  begins  <'ach  year  on 
jaiinarv  I  anil  ends  on  Deiember  51.  We  strongly  recom- 
mt'iid  that  yon  enroll  yonr  mine  or  ipiarry  in  the  19.57 
contest.  Write  toilay  to  tbe  Accident  .Analysis  Branch,  U.  S. 
Hnrean  of  Mini's,  W'ashington  25,  D.  C].,  for  a  copv  of  the 
rules  of  the  competition  and  an  application  form.  Start 
the  new  year  by  joining  this  nationwide  crusade  for  safe 
operations  in  the  mineral  indnstrv. 

THK  KXPMISIV  KS  I’INGINEKR  •  NOV  KMBKH-OKCKMBKR,  1US« 


I'NSl'PPORTKD  SKCmON:  This  view  of  the  I^high  Tunnel  from  the  north  portal  shows  a  section  of  iinsiipporteH  roof  and  the  4fi-in.  airline  at 
the  left.  The  completed  profect  will  provide  a  two-lane  vehicular  tunnel  ihrniiKh  a  ridge  of  the  Blue  Mountains. 
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THE  LEHIGH  TUNNEL 


Lipnetty  Inr.y  driven  tiv<».|ane  ki^tiway  tunnel  ifirssii^li  variable 
fnrmatissnn  in  a  rid^e  #»  r  the  Kl  ue  n I ain • 

in  n«»rtlieantern  l^ennny I vania 
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Pciinsvlvaiija  Turnpike  Cyom- 
I  mission  reeeived  bids  on  February 
2-T  1955,  for  tlie  c-onstruction  of  the 
la*bi)i'h  Tunnel,  Section  36  I)K,  part 
of  tfie  northeastern  extension  of  the 
Pennsylvania  Turnpik**  in  ladiif'h  and 
(Carbon  (bounties.  VV'hen  the  l)ids  had 
Iwen  opened  and  read  by  Turnpike 
officials,  it  was  found  the  low  bid  was 
submitt(‘d  by  lap.sett,  Inc.,  of  New 
York  fJitv.  The  award  was  rnatle  in 

•Hercules  Powder  Company 
ilarleton,  Pennsylvania 


H.  I,.  OW'K.NS 


March,  19.55,  and  work  was  started  in 
SeptemfM-r,  19.55. 

TIte  s[M*cifications  called  ff>r  a  two- 
lane  vehicular  tunnel  ttj  be  driven 
through  a  rid^t'of  the  Blue  Mountains, 
which  bound  Washington  Township  of 
l.ehi^h  (amnty  to  the  south  and  Fast 
Penn  Township  of  (>arbon  (,’ounty  to 
the  north.  Tin;  excavated  section  <»f 
the  horsesho<*-shap<*d  opening  be- 
tw<*en  pay  lines  was  .53  ft.  6  in.  wide 
by  27  ft.  7  in.  hij'h. 

The  overall  len^th  of  the  tunnel,  in¬ 


cluding  tlie  cut  and  cover  sections,  is 
f,fI7  ft.  However,  th<‘  distance  from 
r<Kk  portal  to  rm-k  |)ortai  is  1,155  ft. 
About  HH  per  cent,  or  .3,fi-ll  It.,  of  the 
tunnel  was  driven  from  the  north  end 
and  191  ft.  from  the  south  end. 

(•eological  .Studies 

Prior  to  advertising  for  bids  on  this 
project,  extensive  subsurface  explora¬ 
tions  were  made  by  drilling  22  vertical 
core  boriiif's  in  the  |)ortal  areas.  'Hiir- 
trrn  were  drilleil  in  the  approach  cut 
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uluJ  south  |)ortal  arra,  and  nine  wrn* 
<lri)l<*(l  at  th<*  tiorth  jK»rtal  an*a.  To  d**- 
tcriniiK'  th<‘  top  of  sound  rra-k  adjact'iit 
to  th»*  [)ortal,  four  otfior  iKirings  worr* 
inad<'  oust  and  wost  of  tho  north  [Krrtal 
aroa. 

In  addition,  two  liori/ontal  core  }>or* 
in^s  woro  made  Ifiroii^fi  the  mountain 
uIhwo  in  an  approximato  lino  with  tho 
lunnol,  Thoso  two  Iniro  holos  woro 
from  tlio  soutfi  and  north,  l,T‘f4  ft.  and 
l,98f)  ft,  in  lonuth,  rospoctivoly. 

Suhsotpiont  intorprotation  of  tho 
oor(*s  indicatod  four  major  rcK-k  forma¬ 
tions  to  ho  onoountorod  in  tunnolin^ 
tfiroii^h  tho  mountain.  Tho  rm-k  strata 
aro  ciassod,  j'onorally,  as  sodiinontarv 
in  orii'in  and  woro  do|)«)sitod  in  tho 


Ordovician  and  Silurian  i'<*oloj»ical  po- 
ricKls.  Tho  formations  dip  to  tho  south, 
varyinjr  from  30  doj^roos  at  tho  tiorth 
to  45  doj/roos  at  tho  south.  Both  portals 
woro  driven  in  shalo:  tho  Martinshiir^ 
formation  at  tho  south  oikl  and  tho 
BlcMunshur^  formation  at  tho  north 
ond.  Approximately  3,(K)0  ft.  of  tunnel 
woro  driven  in  tho  (Jlinton  formation 
and  alMHit  fiOO  ft.  in  tho  Tiiscarora  for¬ 
mation. 

South  Portal 

S<MHi  after  tho  heading  was  iM-giin, 
considorahio  difficulty  was  oncoun- 
torod  iM’caiisr*  of  imstahio  slate  and 
shalo  in  tho  Martinshurg  formation. 
Tho  contractor,  limited  to  4  and  5-ft. 


rounds,  found  it  lu'cossary  to  place 
st<*ol  sots  at  4-ft.  spacings.  Wlmn  th<- 
heading  had  advanced  about  SO  ft.,  an 
c'xt(*rnal  slide  along  a  In-dding  plane, 
caused  hy  tho  liihricating  action  of 
water,  s<‘nt  tons  of  material  cascading 
over  tho  portal  opening,  sealing  the 
tunnel,  and  tearing  a  numhor  of  stool 
sots  that  had  boon  <*roctod  in  tho  cut 
and  cover  area.  Suhsorpiontly,  the  con¬ 
dition  was  alloviah'd  hy  (‘xtonding  the 
Iwnchos  and  flattening  the  slop<*s 
al)ove  and  around  tlx*  tunnel  entrance. 
In  all,  525, <XH)  cu.  yd.  of  material  were 
removed  at  the  south  portal.  By  com¬ 
parison,  the  excavation  of  the  tunn(‘l 
bore  amounted  tf)  132,fK)()  cu.  yd. 

Wlx*n  work  was  resumed  in  the 


TW()-I)K('K  Jl'MRO:  Drillinu  a  riuiiMi  of  hlasl  liolrs  unci  loudiiiK  tlx*  rxplosivr*  charnos  in  the  full  face  of  the  tunnel  headiiiK  were  done  from 

thix  steel  frame  twf»-deok  iiimbo. 
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heading,  it  was  evident  that  the  steel 
sets  were  under  stress  and  it  was  neces¬ 
sary  to  pour  the  c-oncrete  lining  up  to 
the  face.  .■Mso,  a  top  heading,  large 
eiK)Hgh  to  accoiniTUKlate  tin;  arch 
memhers  of  the  steel  sets,  was  driven 
until  solid  rcK'k  in  the  Tnscarora  for¬ 
mation  was  reached,  a  distance  of 
about  2(X)  ft.  Kxcept  for  an  (K-casional 
plug  hole,  little  blasting  was  recpiired. 
leaving  breakers  were  iis<-d  to  lfK)s<*n 
the  r(K'k  at  the  heading,  and  it  was 
hand-tnnck(‘d  to  a  conveyor  that 
carried  the-  mat(*rial  to  the  Iwnch  face. 
\  X-cn.  yd.  Lorain  easily  loaded  the 
material  into  12-cn.  yd.  Knclid  trucks. 
The  steel  sets  were  placed  at  2-ft. 
centers  and  gnnited. 

When  the  harder  Tnscarora  forma¬ 
tion  was  n*ached,  a  thn’c-level  jumbo 
was  employed  to  drill  a  fnll-heading 
round.  Drilling  w'as  with  12  to  13  in- 
gersoll-Hand  jack  drills.  Model  JH-38A, 
with  Ji-in.  Hex.  steel,  and  IX-in.-diame- 
ter  (.'arset  hits.  An  average  round  at 
this  point  consisted  of  130  to  140  holes, 
S  tj)  10  ft.  deep,  loaded  with  ap|)roxi- 
mat(‘!y  S(K)  to  S.50  Ih.  of  Hercules* 
(>elatin  Kxtra  60'/  dynamite  primed 
with  Hercules*  No  V’ent*  Delay  Klec- 
tric  Blasting  (Japs  with  16-ft.  leg  wires. 
No.  1  through  No.  10  periods  of  delay. 
The  leg  wires  of  the  caps  were  coii- 
nect«*d  to  two  parallel  .No.  16  hare  cop- 
p«-r  hus  wires,  with  the  electric  current 
for  firing  the  round  applied  at  both 
«*nds.  Blasts  w«*re  fired  from  440-volt 
a.c.  firing  switch«-s,  l(Kated  outside  the 
tunnel.  The  blasts  averaged  approxi¬ 
mately  31  cn.  vd.  of  material  p«‘r  lineal 
f(M)t  of  tunnel. 

After  mucking  op<‘rations  wa-re  com- 


l.(tAI)l\(^  F.XI’I.OSIN'K.S  CIIAIW.KS:  Two  oi  Jtu*  erew  loud  fxplosivrs  eliurKt‘»  •••  llw  Imltoni 
holes  of  the  tunnel  heudiiiK.  The  round  required  HfM)  to  8.%  Ih.  of  llereules  (>eluiin  F.xtru 
Wy/,  dynamite  primed  writh  delay  electric  blasting  caps. 


STRATIORAPHIC  TRANSITION  ZONE 


TUSCARORA 
FORMATION  ? 


BALD  EAOLE 
FORMATION 


MARTiNSSURG  FORMATION 


The  various  geological  formations  through  which  tlie  tunnel  had  to  he  driven  are  indicated  in  this  iliagram.  Tlie  tunnel 
floor  descends  slightly  from  the  v>uth  to  the  north  portal. 


THE  EXPLOSIVES  E.NCl.NEEH 


NC-uliii^  (>|)<‘rati(>iis,  it  hud  to  lx*  re- 
|)laft*d  hy  om*  built  on  tla*  job  by  tho 
contractor.  The  front  end  is  ecjuipped 
with  wheels,  an<l  the  unit  is  moved 
with  a  tractor  by  means  of  a  |)in-typ<* 
coupling  mounted  on  a  crossarm.  The 
crossarm,  as  well  as  the  interior  wing 
df'cks,  is  hinged  to  [XTinit  passage  of 
trucks  and  shovel. 

Mucking  was  done  by  a  Bucyrns- 
Krie  38li  Di-cn.  yd.  electric-power<*d 
shovi'l  with  a  cut-down  boom  and  dip¬ 
per  stick.  Dh'sel  Knclid  dump  trucks, 
12-cu.  yd.  capacity  and  ecpiipped  with 
air  scrubbers,  were  turned  on  a  slick 
sheet  with  an  Ingersoll-Band  air  hoist. 
The  she«‘t  was  carried  about  2(K)  ft. 
from  tln'  face.  Th<*  material  was  trans¬ 
ported  to  a  fill  area  immediately  north 
of  the  tnnn(‘l  <*ntrance. 

The  major  portion  of  the  tunnel  was 
driven  using  a  lO-ft.  round  with  a  com- 
ph-te  cycle  r<‘(piiring  approximately  10 
hours.  As  the  job  progressed  and 
concrete-pouring  optTations  were  Iw- 
gun  near  the  portal  entrance,  the 


TYI'K.'AI.  KtX'.Nl):  'I'Im*  black  do(»  in  (Ik* 
liiaKram  »Imi«v  iIm*  Uxalinii  of  llir  drill  iMtles. 
aitd  the  niiinixrk  indicalt*  (Im-  order  of  Krinn 
tlie  blakl.  All  lade*  were  1.1  ft.  deep  except¬ 
ing  tlie  cot  bolex,  wbicb  were  1%  ft. 

pleted,  IIh*  jnmiM)  was  moved  back  to 
the  fact*  with  a  tractor  and  steel  sets 
W(‘ie  placed,  using  two  utility  air  hoists 
liK-alt‘d  on  thf*  top  deck  of  the  jumho. 

Air  was  supplietl  by  two  portable 
Ingt'rsoll-Baiid  (ivro-Klo  conipri'ssors, 
fifKI-c.f.m.  and  .31.5-c.f.m.  capacity. 

North  I'ftrlal 

'I'aking  advantage  of  a  2..')  per  cent 
grade,  the  contractor  tirove  the  greater 
portion  of  tin*  tunnel  from  the  north 
etitl.  In  comparison  w'ith  the  south 
heading,  little  difficulty  was  enc*oun- 
teri*d  despitr*  occasarnal  water-bearing 
laidted  /.ones  in  both  the  ('linton  and 
riiscarora  formations.  With  the  ex- 
<t*ption  of  a  sivtion  about  120  ft.  in 
length,  ste<*l  s<*t.s  were  carried  through¬ 
out  the  entire  length  of  the  north  bore 
on  aci-oiint  of  these  small  ha'al  fracture 
/oiHvs.  \  two-deck  sti'el  frame  jumbo, 
similar  to  the  one  at  the  south  |>ortal, 
was  utili/(‘d  to  drive  the  lieatling 
lidl  lace.  'I'lu*  original  frame  was 
constructed  bv  Hola'rt  S.  Mayo,  of 

l.ancast«*r,  I’ennsvivania;  however,  be-  .. 

,  ,  .»  ■  I  I  t.KOSS  ShC.JlONi  Ax  xhwwii  in  tliix  croxx  xcctiim,  llic  (‘xcavutioii  in  fbr  luiinrl  between  tbe 

cause  (»t  (lamage  siistaint'it  try  the  coii-  g  1,^  27  ft.  ^  in.  higb.  Tbe  concrete  lining  of  tbe  walK  will  be 

stunt  hammering  of  iNmhIers  from  I A  in.  thick  and  24  in.  ut  the  urcb. 

KM 
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'I'OF  IIF.AI)IN'(>:  Wlirii  uiistabit*  slate  and  shale  iormations  were  eiK'Uunlered  in  the  Inniiel,  a  lop  headiiiK  was  driven  until  stdid  riK'k  was  reached. 

Steel  sets  were  placed  at  2-ft.  centers  and  KUidled. 


iiiiickiiig  tiiiH*  shtwrcl  down  hccanse  of 
tlu*  liainpcriti^  ••ftnct  on  the  iianla^e 
trucks.  It  was  tIuMi  decith'd  to  drill, 
load,  and  fire*  during  the  first  shiit  and 
inii(-k  and  set  steel  during  the  ni^ht 
when  fonerete  work  was  suspended. 
A  larj'er,  15-ft.,  round  prosed  satisfac¬ 
tory  for  this  cycle,  (atniprcssed  air  was 
snppli(‘d  through  an  8-in.  spiraweld 
line  to  the  h(‘adin^  Iroin  four  In^ersoll- 
Hand  motor  compressors  and  one  (KK)- 
c.f.m.  (iyro-Klo  compressor  with  a  total 
ontpnt  of  2,7fi0  c.f.m.  .A  48-in.  ste<*l 
pipe,  carried  alonj'  the  left  wall,  pro- 
vich-d  Vi'iitiiatin^  air  to  the  face  from 
blowers  IcKated  near  the  portal. 

The  type  of  round  used  was  predi¬ 
cated  by  tfie  nature  of  the  rink  <*n- 
conntered.  The  round  shown  is  repre- 
sentatisc  of  the  15-ft.  round. 

I'sing  IX-in.  (Jarset  hits,  rc’j'ronnd 
with  a  bench  grinder  on  the*  job,  drill 
crews  ayeraj'eci  over  5(K)  ft.  per  bit  in 
th(‘  (dinton  formation.  In  the  harch'r 
I'liscarora  formation,  this  droppc'd  as 
low  as  20  to  30  ft.  p<*r  bit. 


On  an  average,  KKI  to  110  holes 
were  drilled  in  a  lO-ft.  round,  with  the 
ent  holes  12  to  13  It.  d<‘ep.  In  tin*  15-ft. 
ronncis,  the  ayera^e  nmnber  of  drill 
holes  was  110  to  120,  with  ent  holt's 
18  It.  deep.  The  explosist's-loadin^  fac¬ 
tor  yaried  from  2.5  to  3.0  lb.  of  dyna¬ 
mite  per  solid  cubic  yard  of  rtK-k,  de- 
tt'rmined  by  the  nature  of  the  rtK'k  en- 
conntereci,  the  h'li^th  of  the  round, 
and  the  nmnber  of  holes. 

Twelve  t(»  14  I n^<*rsoll-Hand  JH-38 
jack  drills  wt're  used  to  drill  tin*  lO-ft. 
round.  When  the  longer  round  was 
adopted,  two  In^tTsoll-lland  l)H-35 
drifters  were  itionnted  with  a  collar 
and  bar  on  the  center  dt-ck  to  drill  tht* 
longer  cut  holes.  Because  of  the  in¬ 
creased  depth  of  the  round,  the  cut 
holes  were  “donble-harreled.” 

In  l>oth  rounds,  llercnh's  (ielatin 
Kxtra  00'/  in  !)•  by  8-in.  cartridges  was 
used  in  the  cut  and  the  lifter  fioles  with 
either  (a-latin  Kxtra  40'/,  or  (iela- 
mite*  1-X  in  the  remaining  hol<*s.  Th<‘ 
cut  holes  were  primed  with  llercnles* 


.Short-l'eriod  No.  2  and  No.  7  lielay 
(.'apsand  with  Nereides*  NoVent*  De¬ 
lay  Klectric  Blasting  Caps,  from  the 
first  delay  np  to  and  including  the 
tenth  delay  in  a  nc'ar-concentric  pat¬ 
tern  out  to  the  rib  hoh*s.  'I'he  caps  were 
connected  in  parallel  nsin^  No.  10  bare 
c-oppe-r  bus  wire  and  fired  from  a  440- 
yolt  blasting  switch  liK-ated  1,.500  ft. 
from  the  heading. 

.'\  trench  measuring  approximately 
5  It.  wide  by  5  ft.  deep  is  In'in^  biasti'd 
aloii)'  the  ll(H)r  to  accoinmod.ite  a  48-in. 
drainage  pipe.  I  loles  were  drilled  with 
two  l)B-35  drifters  mounted  side  by 
side  on  a  rubber-wheeled  wa^on. 
I  hree  hides  are  drilled  across  the 
width  of  the  ditch  every  3  ft,  and  eac-h 
hole  loaded  with  four  cartridges  of 
Hercules  (ielatiii  Kxtra  40'/,.  Small 
sections  are  blasted  at  one  time  and  a 
hemp  blasting  mat  is  used  as  an  added 
safety  precaution. 

(amcrcli*  Kiiiiiifr 

480-cu.  yd. -capacity  batch  plant  is 
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1'IIK  NOKTII  POHTAl.i  M<>»l  of  llir  driviiiK  of  !!>«•  Iiiiiiirl  wa«  doiir  from  llir  i-Mtrth  ixirtal  to  take-  advutilaKr  of  a  2.5  per  eeni  Krude.  Tfte  cribhinK 

above  ibe  portal  wav  invtalled  In  minimi/r  the  daoKer  of  iMissible  vliden. 


THE  EXPLOSIVES  ENCl.N'EER 


.\OVE.MBER-UEr;EMBER.  I  AM 


l(K-at(‘(l  to  till*  iiortti  of  tlie  north  {Xirtal, 
and  a  fl<*<*t  of  transit  mix  trucks  trans- 
jxirts  tlic  c-oncrctc  to  the  tnnnci.  Kight 
sets  of  collapsible  Hlaw-Knox  forms 
on  wide-j'auj'e  rolls  are  being  nsetl. 
.\  Finnerete  machine  pumps  the  con¬ 
crete  to  tlie  forms.  li<‘fore  pouring  the 
concrete  lining,  corrugated  steel  sheets 
are  wehled  to  the  back  of  the  steel  sets 
and  the  void  lx-tw<‘en  the  steel  sheets 
and  rib  filled  with  crushed  slag.  The 
minimum  thickness  of  the  concrete 
lining  is  IS  in.  on  the  walls  and  24  in. 
on  the  arch.  'Hie  su.spended  ceiling 
slab  is  fi  in.,  and  the  overhead  pas.sage- 
way  will  provide  a  means  for  ventila¬ 
ting  air  to  the  tunnel.  Tlx*  ventilation 
buildings  at  each  portal  are  being  con¬ 
structed  by  I.ipsett,  Inc.,  under  a  sep¬ 
arate  contract. 

.■\s  sei'it  by  motori.sts,  the  tunnel  will 
be  1.5  ft.  4  in.  high  and  28  ft.  10  in.  in 
width  with  small  rai.sed  catwalks  on 
both  si(h*s.  'I’he  nxif  and  sides  will  lx- 
finished  in  tile. 

The  bore  of  the  tunnel  was  com¬ 
pleted  on  July  .3,  19.50,  and  the  con¬ 
crete  lining  is  well  und<*r  way.  The 


KKINFOKCdNC^  OPKKATIONS;  Hecuuse  of  ktrrvs  on  vleel  vets  neur  tbr  south  piirlal 
sreiion  of  Ibr  liintiel,  t-oiH-rrle  ssas  poured  up  to  tlie  face.  .At  riKlit,  tlie  crew  is  tyiiiK  rein- 
foreioK  rmU  prior  to  iMiiiriiiK  the  eoiu-rete  side  walls. 


X 
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Tlli*'  HATCJI  PI, ANT:  A  short  distance  from  the  north  |>ortal  of  the  larhiKli  Tnnnel  the  contractor  erected  a  -tHO-cii.  yd.  hutch  plant  and  uKKrcKute 
storage  hins.  ('oncrele  from  this  plant  was  haided  in  Iransmis  truyks  to  the  Iuiiih'I. 


projfit  is  sclifdulcd  for  toinplrtioii  in 
Dctrinhcr,  I9.5f). 

Fcrstniiifl 


livan  is  siipci iiitt-iidciit,  Ottn  Ht-ndcr, 
Otis  Hirdscy,  ainl  (a-orj'c  Honj'yos  arc 
walking  Irosscs.  Allen  Unrns  is  flic  su¬ 


perintendent  at  the  south  portal,  uith 
W  illiam  Da^j's  and  jaiiK's  lovvnsend 
as  walking  hosst's. 
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Forinerlv  known  as  the  'I',  j.  Kvans 
'runnel,  the  name  of  the  strnctnre  w'as 
changed  to  the  la-hij'h  'runnel  in  Sep- 
temher,  Ufoff.  'I'he  present  Pennsyl¬ 
vania  Tnrnpikt*  (amnnission  inchides 
i\.  Franklin  MeSorley,  ehairman, 
James  F.  '[’orranee,  secretary  and 
trt'asnrer;  David  K.  W  atson;  and  Jo¬ 
seph  J,  Lawler,  secretary  of  highways, 
an  ex-offici(»  memher.  'I'he  proj»-ct  is 
snp«-r\  ised  hv  Harry  Lundy,  senior  di- 
\  ision  construction  enj'ineer,  in  charj't* 
of  the  Nortfieastern  Fxt«*nsion  Field 
Offict*  at  Lehi^hton,  P(‘nnsyl\ atiia. 
Alden  K.  (atrnell  is  inspector  on  the 
tnnnel  project. 

Harold  W'amhacher  is  resident  en^i- 
n<‘er  and  Fvar  J.  Forshmd,  the  assistant 
resident  (•nj'im-er,  for  Parsons,  Brinck- 
r-rhoff.  Hall,  and  .MacDonald,  desij'n- 
ers  of  th«‘  tnnnel. 

For  tfie  Lipsett  organization,  Jos<*ph 
i<.  Thomas  is  ^(‘neral  siiperinti'iident, 
w-ith  Philip  Miller  the  considting  enyi- 
niHT;  .Michael  Carev,  project  engineer; 
and  .Morris  I'ishkin,  general  adminis¬ 
trator.  .At  the  north  portal,  James  .Snl- 


Sl'PKH\  fSOHY  PKKSONNKl.:  l.ipM'lt’*  »iii>cr» iM»r>  force  iiMludcs,  left  to  riKht,  James 
Sullivuii,  iHirtfi  |>ortul  siip<‘rinleiideiit;  Michael  flurry,  project  eiiKiiieer;  and  Joseph  I..  Thomas. 

Keiteral  siiperiiiteiideiit. 
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MINING  MISSOURI  LIMESTONE 


(i()vrriim<*iit’*  iniiltihillkMi  dol 
1  lur  progrutii  of  fitghway 
stnu-tioii  ovrr  tlir  next  13  yrars  and 
(‘xpaiidt'd  programs  of  slati*  highway 
dcpartinriits  forecast  a  huji't*  iiicn'asr 
ill  tiu'  dnnatid  for  cruslK'd  and  pro- 


pared  sizes  of  eoiiitnereial  stone,  par- 
tienlarly  limestone. 

In  Missouri,  tlie  State  Highway  De¬ 
partment  lias  several  million  dollars’ 
worth  of  eoiistriietion  under  way,  with 
miieh  more  in  the  planning  sta^e.  One 
of  the  important  producers  of  com¬ 
mercial  limestone  in  Missouri  is  the 


Jos.  j.  (irieserner  (Quarry.  This  orj'an- 
i/ation,  operating  on  a  40-acre  site 
ahont  a  mile  east  of  Springfield,  has 
supplied,  and  will  continue  to  supply, 
millions  of  tons  of  crushed  and  pre- 
jian‘<l  limestone  for  use  on  highway 
and  allied  construction  proji'cts. 

|os.  [.  (iriesemer  opened  his  rinarry 


con 


l.iiitK'ii  I )rivi’ 
jrfiiTixiii  Mixsiiiiri 


ill  1947.  'I'lir  location  is  a  stone’s  throw 
from  I'.  S.  (y(i,  olt<-n  called  the  “Main 
Street  of  America.”  'fhe  location  of 
the  (jnarry  provides  ideal  trnckini'  fa¬ 
cilities  as  well  as  railroad  service  for 
shipments  mer  the  St.  l.onis  tt  San 
Francisc-o  liailway. 

Prior  to  enteriiijf  the  commercial 
stone  hnsiness,  Mr.  (irii'semer  was  <*n- 
j'aj'ed  in  the  construction  hnsiness, 
where  h<*  acipiired  first-hand  exp«*ri- 
enc«*  with  the  prohlems  of  obtaining 
snitahle  stone  for  aj'j'rej'ates  in  suf¬ 
ficient  quantities.  Ilis  exp<-ri<‘nces 
prompted  iiis  entrance  into  the  crushed 
stoiH-  Imsiness. 

Cieolojjv 

Tlie  riK'k  formation  at  tlie  (iriesenier 
(jiiarrv  is  in  the  broad  division  of 
m*oloj»y  known  as  tli**  O/ark  ffi^li- 
lands.  one  of  four  physioj'raphic  fjeo- 
lo^ical  proxinces  in  Missouri.  I'lie 
terrain  is  a  rolling  structural  plain  that 
covers  most  of  tlie  state  south  of  tin- 
Missouri  Hiver.  It  is  classified  as  a 
structural  plain  In’canse  of  the  easy 


westc-rlv  slop**  of  its  surface,  which 
practicallv  c*oincides  witfi  tin*  dip  of 
tin*  nnd(*rlyin^  hnrlin^ton  lim4*stone. 

Hnrlin^ton  lini<*ston(*  is  a  hit'h- 
pnritv  stone*  foiiiid  in  snffici<*nt  (pianti- 
ties  in  Miss*>nri  to  make*  tin*  state  *iin* 
of  the  lar^c*  linn*stone  prodnc<*rs.  fn 
the  j'**neral  an*a  of  tin*  (iri**s<*m«*r 
<|narrv,  Hnrlin^t«m  liiin*ston<*  li(‘s  just 
ln*neath  a  norniallv  shallow  (*arth 
hnrden.  \ortln*ast**rlv,  in  tin*  vicinity 
of  tin*  Mississippi  Hiv(*r,  in*ar  St.  lamis, 
a  litth*  ov(*r  a  hnndr(*d  mih*s  away, 
tin*  Hnrlin^ton  formation  li<*s  de<*p 
nnd(*r  the  St.  Louis  linn*stone. 

Much  of  tin*  Burlington  linn*stone  in 
Missouri  is  thought  to  have  ln‘i*n 
fornn*d  by  tin*  |)r(*cipitation  of  calcinni 
carbonate  from  sc*a  wat<*r  thronj'h 
evapiration  in  corifiin*d  estnaric*s.  Tin* 
consolidation  of  this  (ni/e  shows  little 
trace*  of  organic  eiri^in  sei  commonly 
fonnel  in  most  lime*stoiie's,  re*pre*v*ntinj' 
the*  calcare*oiis  re*mains  of  corals,  Fora- 
minili*ra,  and  molhisks. 

The*  jee*ole)}eical  the*orv  is  that  the* 
Biirlinteton  limestone*  u'as  eie‘|)osited  hy 


the  arrival  of  warm  se'as  that  opi*ne'el 
the*  lon^  Fali*o/oic  i*ra,  some*  5(N)  mil¬ 
lion  ye*ars  ajeo.  .Some*  of  the*  wati*rs 
e-ann*  from  the*  (hilf  of  .Me'xicei  anel 
othe*rs  from  tfn*  .Arctie*.  'rhe*y  advanceel 
anel  ri*ce*ele‘ei  a^ain  and  a^ain,  hrin){in^ 
wate*rs  fille*el  with  life  e*xce*pt  in  lena- 
tions  such  as  the*  (^rie‘se*me*r  site*,  wln*re*, 
appare*ntly,  the*  el**posit  has  lM*e*n  pre>- 
dnce*d  **ntire*ly  by  se*clinie*ntation. 

Many  prodnce*rs  of  e'omnn*rcial  lime*- 
stone*  in  Misseniri  are*  pla^ni**!  with 
hit'll  admixtnre*s  of  cln*rt,  dolomite*, 
clay  se*ams,  anel  mmn*rons  fanits,  whic  h 
add  to  the*  eeest  of  proehicin^  ace*e*pt- 
ahle*  mate*rials  in  lar^e  e|nantitie*s.  Pre*- 
liminary  te*sts  (»f  the*  linn*stone*  lM*els  in 
the*  (;rie*seme*r  epiarry  showe*el  98  pe*r 
ce*nt  calcium  e-arhonate*,  with  only  2 
|)e*r  ce*nf  che*rt. 

In  the  F.urly  Days 

In  tfn*  e*arly  days,  tin*  (irie*se*me*r 
o[)e*rations  we*re*  e’arrie*d  on  as  an  ope*n- 
face*  epiarry.  Strippiiiji'  tin*  ove*rhnrde*n 
was  In'ienn  in  .Se*pte*mln*r,  I94fl,  nsin|r 
a  %-cn.  yd.  I /train  |H)we*r  shove*l.  Six 
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DKII.I.ING  HI. AST  IIOI.KS:  llolr»  for  hlaitlinK  in  a  wcirkinK  arc  drilled  12  In  14  ft.  deep 
with  three  liiKerMill-Kaiid  drifter  drilU  mniiiiled  nn  a  platform.  Air  i»  supplied  by  a  ChieaKo- 
Fneiiinalie  rotary  eoinpresMtr. 


iiiotifiis  latrr  flit'  (‘Oiistnu-tjoii  of  a 


f'roiiiKl  workings.  The  Kiirlington  for* 
niation  being  mined  is  a  rather  soft 
limestone,  approximately  .50  ft.  thick, 
(‘xtending  over  the  entire  TO-acre  site. 
The  room-and-pillar  imThod  of  mining 
is  list'd. 

Tunneling  Methods 

In  going  underground,  (>riesemc‘r 
crews  started  driving  four  tunnels,  or 
drifts,  .50  ft.  wide  and  2.5  ft.  high.  This 
metluMl  provided  for  a  minimum  ledge 
ol  solid  rock  alHive  the  tunnels  inc'as- 
uring  2.5  ft.  thick.  As  the  tunnels  were 
advanc-i'd,  .30  by  .30-ft.  pillars  were  left, 
with  cuts  made  to  the  right  and  left  of 
each  pillar  and  connected  in  the  con- 
vt'iitional  riHmi'and-pillar  system  of 
mining. 

This  procedure  provided  a  working 
fact*  50  ft.  wide  and  2.5  ft.  high.  VVhc*n 
a  tunnel  was  advanced  SO  ft.,  the  cut 
on  c'ach  side  for  the  pillar  provided 
two  more  similar-sized  working  faces. 
Since  all  matc'rial  was  “pay  dirt,"  it 
was  pissible  at  these  points  to  drill 


erushing  and  screening  plant  was  eom- 
pleted,  and  crushed  and  sizc'd  stone 
was  produci*d  at  the  rate  of  l(K)  tons 
an  hour.  'I'liis  priHluction  schedule  was 
maintained  during  the  next  eight  years. 
In  19.55,  op'rating  methods  were 
changed  from  op'ii-face  (|uarrying  to 
underground  mining. 

Sevi'i'al  reasons  prompted  this 
changt*:  the  overburden  had  reached 
an  approximate  (h'pth  of  2ff  It.,  which 
increased  stripping  costs  by  c'onv<*n- 
tional  methiKls;  tlu*  formerly  smcKith, 
flat  top  of  the  Burlington  ia'cls  had 
changed  to  a  p>ck-marked  surface 
spotted  with  pinnacles  ranging  from  a 
few  feet  to  2(1  it.  high,  involving  slow 
and  expensive  hand  labor;  and,  finally, 
the  proximity  of  the  operation  to  biisv 
U.  S.  ti'iided  to  inereast*  the  public 
liability  pitential. 

Because  of  these  factors,  it  was  d<*- 
cided  to  g(t  underground  by  tunneling 
in  a  southerly  dir<‘ction  into  the  high 
r(M  k  walls  of  the  southi'rn  rim  of  the 
old  (jiiarrv.  In  ordt'r  to  supply  the 
Ix'avv  demands  for  its  high-quality 
products,  the  Crh'semer  organization 
op'rated  both  the  (jiiarrv  and  the  mine. 
However,  during  the  past  year  all  pro¬ 
duction  has  come  from  the  uniler* 


DKII.I,  KOl'M)  I'ATTKKN:  This  ii  lh<‘  putirm  tor  drilliiiK  a  niuiid  of  holes  in  ime-half  of 
a  workiiix  fatf  (the  rixhl  side)  in  the  CrieseimT  mine.  Wlien  both  sides  of  the  face  are  drilled, 
tin*  round  comprises  72  holes  12  to  14  ft.  deep.  The  numbers  indicate  tbe  delay  periods  of 
tbe  electric  blustinx  cap  primers. 
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thrt*(*  fa«*s  simultun(‘()iisly.  Usually, 
only  two  of  the  fac<*s  were  blasted  at 
one  time. 

Iti  the  first  year  of  nnderj'ronnd  min¬ 
ing  operations,  four  tnnn<‘ls  in  the  .500- 
ft.-lonj'  wall  of  the  old  (jiiarry  face 
wen*  advanc4‘d  approximately  .500  ft., 
and  connected  laterally  at  .“^O-ft.  inter¬ 
vals.  Hontine  pnK<*diire  is  to  advance 
a  heading  HO  ft.,  th<‘n  turn  and  ctit  a 
pillar.  The  mine  itself  is  hij'h,  wide, 
and  dry,  with  excellent  natural  venti¬ 
lation. 


A  Unique  Jumbo 

Switching  from  an  open-face  (|uarrv 
to  an  nnder^routid  mine  retpiired 
many  chaii^i’s  in  metho<ls  and  etpiip- 
m(‘nt,  notably  the  drilling  of  hori/ontal 
blast  hol(*s  into  a  headiiij'  25  ft.  hi^h. 
Several  time-t«*st<*d  methods  were 
available,  such  as  tripod  mountinji' 
for  drills,  standard  and  pneumatic 
columns,  air  le^s,  and  others;  but  all 
refjuired  consid(‘rable  setup  tinn*.  Fi¬ 
nally,  it  was  decided  to  use  a  jumbo. 

The  first  unit  introduced  was  a 
commercially  available  jumbo  that 
mounted  a  pair  of  drifters  on  a  ste<*l 
b(M)m.  It  was  abandoned  because  it 
couldn't  carry  siilficient  drills  or  pro¬ 
vide  ade(|uate  means  tor  maintaining 
correct  drill  atif'les,  which  were  needed 
for  maximum  rtK'k  breakage. 

This  failure  led  to  the  design  and 
construction  of  a  rij'  esp«*c  ially  for  this 
mining  job.  In  due  course,  the  new 
jumbo  was  built  in  the  company’s  shops 
on  the  prop«‘rty. 

The  (iri<*semer  jumbo  mounts  thre<* 
In^ersoll-Hand  l)H-.T5  drilter  drills  on 
a  platform  in  a  vertical  frame  mounted 
on  a  Mack  truck  with  pnenmatic  tir(‘S. 
Most  jumbos  are  either  mounted  on 
crawler  tracks  or  on  steel  rails.  The 
drill  platform  is  raised  and  lowert'd 
vertically  in  a  fix(‘d  track,  and  is  con¬ 
trolled  by  cable  and  drum.  The  drum 
is  powered  with  a  Ciardm*r-l)enyer  air 
hoist,  and  the  platform  can  be  manen- 
yered  frotn  roof  to  floor  by  air  throtth*. 

Kach  drilter  drill  is  e«jnipped  with  a 
s|M-cial  dost  collector  with  a  r<*tractable 
steel  tube.  The  tubes  are  conn<*cted 
to  a  suction  blower  which  is  operated 
by  a  .5-hp.,  220-yolt,  three-phase  elec¬ 
tric  motor  mounted  on  the  lower  plat¬ 
form,  or  bas<*.  The  exhaust  of  the 


I.OADi.N'fi  FIXPl.OSIVKS  (.'IIAKf^KS:  WorkiiiK  from  a  vrrticall)'  adiiitlalilf*  platform,  a 
two-man  crew  loads  fitMl  to  7tHI  Hi.  of  llenomite  into  the  72  drill  Itole*  in  a  fare.  The  loadioK 
ratio  is  I Ih.  of  dynamite  to  I  cii.  yd.  of  limestone  in  place. 
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KXf'KI.I.KNT  KKACMFNTATIONi  The  cufrllrnl  rmxmrntutioii  from  blasts  if*  evidrni  in  this  picture.  John  (.riesemer,  pluiit  sii|M‘n'ntendenl, 
rixlit,  and  Virxil  l.awreiH'e,  mine  siiperiiileiident,  are  obviously  happy  abmit  the  x<>u<l  hreakaxe  results. 


hlowiT  (i(*|)<>!»it.s  the  collfrtcd  dust  in 
u  tur^(>  c'lust'd  liiii  on  tin*  inachint*, 
wliU  li  is  (Miiptii'd  wlion  iifcossary. 

A  working  fact*  is  drilled  with  <le- 
tachahle  2-in.  ('arset  jackhits  on  Ifi-ft. 
lengths  of  IK-in.-ronnd  .stet'l.  The  holes 
are  drilh'd  to  average  di'pths  tjf  12  to 
N  ft. 

.\ir  for  the  drills  is  supplied  hy  a 
(.'hieaj'o  Pnenmatie  rotary  liimpressor, 
l(K'ated  outside  the  niine  ut'ar  the  eii- 
tranee  to  one  of  the  tunnels.  It  has  a 
eapaeity  of  9(10  c.f.m.,  and  is  powered 
with  a  (Al(’  fi  JIO  two-cvele  diesr-l 
engine,  whieh.  la'iiij^  aiitoinatieally 
('ontrolled  provides  a  eonstant  supply 
of  air  at  90  to  1 10  p.s.i. 

Inside  the  tunnel,  air  is  piped  from  a 
eoinpressor  t«>  an  air  reeeivjT  hn-ated 


in  one  of  the  first  lati'rals.  Four-ineh 
steel  pipe  is  used  lor  the  air-supply 
line,  and  the  air  reeeiv(‘r  is  e(|uip|M‘d 
with  aiitomatie  wat(‘r-trap  drains.  .\ir 
mains  are  laid  on  the  floor  in  a  lateral 
l(M)p  aeross  the  approximately  .'yfNI-ft. 
width  to  he  within  easy  reach  of  the 
hose  that  supplies  the  drills  on  tlx* 
jumiMf. 

I)rillin^  Holes  for  Hlastin^ 

The  pattern  lor  drilling  a  round  of 
blast  lu>h‘s  in  the  .^O  hv  2.'5-ft.  fac<*  com¬ 
prises  72  holes  spaced  oti  approxi¬ 
mately  •Ti-ft.  centers.  The  holes  are 
2  in.  in  diameter  and  12  to  14  ft.  di-r'p. 
Only  tw(j  moves  are  rr^piired  to  s|>ot 
and  sH  up  the  jiimlMi  and  drill  out  a 
complete  round.  The  ri^  is  hacktxl 


alon^  the  riji^ht  sidt*  of  the  heading, 
s|M)tted  approximately  I  ft.  from  the 
ril),  and  positiont'd  with  th<‘  rlrill  hits 
just  touching  the  fac<*.  For  rij'idity, 
jacks  are  placed  just  hehitid  th<-  rear 
wheels  and  pneumatic  rams  drive  two 
pins  to  the  r<M)f.  The  top  six  holes, 
across  one-hall  the  lace,  are  drilled 
first,  two  holes  per  drill.  Then  the 
platform  is  low<*r<*d  to  drill  the  in*xt 
row  of  holes,  until  the  rij'ht  face  of  the 
round  is  drilled  out. 

This  .saiiM*  pna-edure  is  follow<‘d  on 
th<*  second  setup  on  the  left  side  of 
the  lace. 

I)(‘finite  angles  are  prescrihe*tl  for 
the  various  drill  positions.  Tfiev  .are 
pej'j'etl  into  the  t<*mplate  on  the  ylriHs 
so  that  <*ach  drilling  s«*<ju«‘nc<'‘  for  a 
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c-omplrte  fac'e  is  always  the  same.  sives  into  the  holes  from  a  vertically  Loading  the  Limestone 

This  drill  pattern  leaves  an  area  in  adjustable  platform  mounted  on  a  I-oading  of  the  blasted  liim'stone  at 
the  center  of  the  face  14  ft.  wide  pneumatic-tired  truck.  The  dynamite  a  heading  is  done  with  an  L-50  Lorain 

which  is  undrilled.  However,  this  is  charges  in  the  holes  are  primed  with  jxiwer  shovel  iipiipped  with  a 

broken  in  a  blast  Ix'cause  of  the  angle  2  to  .5  periods  of  delay  eh'ctric  blasting  (Caterpillar  diesel  engiiu*.  'I'he  dipper 

of  the  c-enU*r  holes.  Strict  adherence  caps  and  0  to  10  periods  of  short-p<‘riod  on  tin*  shovel  was  es|>ecially  designed 

to  this  drilling  routine  has  produced  delay  electric  blasting  caps,  aci-ording  by  Mr.  (Criesemer  and  manufactured 

fragmentation  of  limestone  that  fits  to  the  requirements  of  the  blasting  bv  Ksco.  It  is  wider  and  shallower 

the  si/e  of  the  primary  crusher.  .Al.so,  pattern.  Kach  charge  is  stemmed  to  than  standard  makes,  and,  being  tai- 

it  has  reduced  sec-ondary  breakage  to  the  collar  of  each  hole  with  lime  sand  lored  to  the  rock  it  is  to  handle,  does 

a  minimum.  in  paper  bags.  Tbe  cap  leg  wir(‘s  are  an  «*xcellent  sisMiping  job.  It  loads  into 

connected  in  a  two-.series  hookup,  and  a  fl«‘et  of  four  Kuclid  end-dump,  diesel- 

B  asting  FriKic  ure  blasts  are  fired  with  a  Hercules  50-cap  powered  trucks.  Two  of  tin*  Kucs  are 

The  dry  nature  of  the  limestone  for-  blasting  machine.  I'D  models  with  10-ton  struck  ca¬ 

rnation  is  ideal  for  pulling  the  desired  Blasting  is  done  at  the  end  of  th<*  pacity,  powered  with  4-71  (AKC  die- 
yardage  by  blasting  with  Hercornite®  day  shift,  shortly  after  5  p.m.  Hesiiits  sels;  the  other  two  are  KD’s,  15-ton 

3  and  Hercomite  4  dynamiti's.  The  72  average  I  cu.  ycl.  of  Iim<*stone  for  each  capacity,  with  0-71  (AK!  diesel  en- 

holes  in  a  round  are  loaded  with  000  1..3  lb.  of  dynamite  load<*d,  or  1.8  tons  gines. 

to  7(¥)  11).  of  these  dynamites,  packed  ol  broken  stone  per  1  lb.  of  dynamite.  'I’be  haul  to  the  mill  is  iipbill,  about 
in  IX  by  lO-in.  cartridges.  The  funnel  advance  from  each  blast  l,.)(K)  yd.  long.  While  the  grade  is 

\  two-man  cr<“w  loads  tiu*  expio-  averages  10  to  12  ft.  i-onsiderable,  the  road  is  kept  smooth. 


BI.ASTF.I)  I.IVfKSTON'E:  laiadiiiic  at  a  headinx  iv  dnfit)  'viOi  a  Diraiit  tliorrl  nhU-h  dumps  (hr  limrstonr  into 


Thr  siiovel  dipprr  wa»  rxitrctiil)  drsiKurd  by  Jm.  I,  tirirsrmrr. 
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l,4MiM‘  *labk  of  liiiickloiH-  urt>  prirtl  frtHn  the  rcM>(  of  the  iniiM‘  by  a  two-man  crew.  They  work  from  a  counter-balanced  n'K 

with  an  adiiislabic  Immmii. 


I'siiallv,  lliM'c  l''.ii('li(ls  rail  kri‘|)  tin* 
plant  riiiiniii^  at  caparity. 

Oll^llill^  and  Scrretiiii)' 

At  the  plant,  tli<>  tiiuks  (ininp  intn  a 
.'M)-in.  Iiy  I  1-ft.  apron  and  sralp- 

inH  uri/y.ly,  wliitli  lords  into  a  •M)  liy 
dO-in.  (a-dar  Hapids  donlilr-iniprllrr 
impart  lirrakrr.  This  primary  hrrakrr 
is  powrrrd  hy  a  D-ITtKM)  ('atrrpillar 
ilirsri  <-n^inr. 

Till*  srrondarv  rrnslirr  was  rspi'- 
rially  drsiunrd  liy  Mr.  (irirsrmrr. 
Hasiraliy,  it  ronsists  ol  two  ronvrn- 
tional  s(*rondarirs  in  tandrm,  provid¬ 
ing  an  nniisnallv  lirxihir  How  of  dif- 
trrrnt-si/rd  matrrials  at  the  same  timr. 
Thr  ronvryor  systrni  ran  put  all  of 
thr  riK-k  ovrr  onr  srrondary,  or  it  ran 
split  thr  riK’k  Iwtwrni  thr  two.  This 
prrmits  thr  loading  ol  two  dilfrrrnt 


si/rs  ol  stonr  into  two  railway  rars  at 
thr  samr  timr.  Or,  both  plants  ran 
load  to  trnrks,  or  onr  to  trucks  and  thr 
other  to  storaf'r  hoppers.  In  short, 
almost  any  drsirahlr  romhination  is 
possihlr. 

Thr  plant  nomrnriatnrr  rharartrr- 
i/rs  onr  srrondary  as  thr  "North”  and 
thr  othi’r  as  thr  “South.”  Thr  North 
has  a  24  hy  Kl-in.  Universal  roll 
crnshi’r,  powrrrd  with  a  I)-I7(HK) 
('atrrpillar  diesel  and  a  two-drrk  5 
hv  l  l-lt.  Simpliritv  screen  powrrrd 
with  a  1)-315  (Caterpillar.  'I'hr  South 
st'rondarv  uses  an  IS  hv  'Vl-in.  (Cedar 
Hapids  roll  rrnshrr  which  ftH'ds  into 
a  4  hy  12-ft.,  thr<*<‘-drrk  Simplicity 
screen,  which  uses  a  l)-311  (Caterpillar 
dirs«*l  for  power. 

Much  of  thr  2(K)-ton-jy<*r-honr  out¬ 
put  of  this  elficirnt  plant  j'ors  directly 


into  railroad  cars.  Many  times,  up¬ 
wards  of  20  such  cars  are  needed  at 
one  time  for  loading.  l.(Kal  trucks  are 
loaded  hv  jrravity  from  bins.  Stock¬ 
piled  mat(‘rial  is  loadf'd  into  trucks 
hy  a  llonj^h  Fayloader,  Morlel  IIM, 
powen*d  with  a  Hercides  j»asoIin<' 
engine.  When  nec«*ssary,  this  unit  is 
used  to  load  railroad  cars  from  stock- 
pih*s. 

The  many  uses  lor  the  limestom* 
products  of  thr  Jos.  j.  (Criesem<*r 
(Quarry  inclndr  sid)-has<>  mat(*rials  for 
concrete  and  asphalt  hif'hwavs,  paving 
rock,  stoiK’  for  bridge  piers,  masonry 
construction,  and  aj'ricnltnrr.  Brsid<*s 
these  conventional  ns<-s,  thr  (Cri(*semer 
orf'ani/ation  produces  filter  stone  for 
sewane-disposal  plants.  An  acceptable 
j^rade  of  lim(*ston(>  for  this  last  pnr- 
|K)s«‘  is  found  only  in  a  limited  nmnher 
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of  mines  and  quarries.  In  Missouri, 
the  product  must  pass  the  2()-cycle 
sodium  sulphate  test  of  the  Depart¬ 
ment  of  Health.  The  (iriesemer  prod¬ 
ucts  consistently  meet  tin*  retjuire- 
ments  as  to  (piality  and  accurate  sizing. 

Jos.  J.  (iriesemer  is  the  owner  and 
«)perator  of  the  company  which  hears 
his  name,  ilis  son,  John,  a  graduate 
engiiK'er  recently  returned  from  U.  S. 
Army  serv  ice  in  the  Far  Fast,  is  siqx'r- 
intendent  of  the  plant.  \'irgil  Law¬ 
rence,  superintendent  of  mining  o|H*r- 
ations,  rounds  out  the  key  supervisory 
iwrsonnel. 


KKY  PKRSOWF.I.:  Oprralifttu  at  th«-  liinesloiM'  iiiiiie  anil  plant  are  ilirefteil  liy,  left  to  riKlit, 
Jos.  J.  Ciriesemer,  owner;  his  son,  John  (>rieseiner,  plant  sn|>erintenilent;  anil  N'irKil  l.aw'reiu'e, 

mine  siiperintenilent. 


(.'Kl'SlIINti  PLANT:  This  plant,  averaicinK  a  priMlnetion  of  2(MI  tons  an  hour,  supplies  erushed  and  sized  limestone  for  a  wide  variety  of  purposes 

in  the  eonstruction  and  agriculture  fields  and  to  sewage-dispirsal  plants. 


THE  EXPLXtSIVES  ENGINEER 


C;lJY  r,  ATKINSON 


ITH'IS  R.  PKRINI 


mi:  JMOLES  AWARDS 

Cfuy  l\  Atkinson  und  l^ouls  R.  Peri  ni  t«>  receive 
Kronxe  plaques  and  eilations  f<»r  ou  Istandi  n{^ 
r«»ntril»u  li<»ns  to  eonst ruel i«»n  pro(^ress 


r'l'niu.  Awards  i-ommittrr*  of  Tin* 

1  Moles,  an  asstK-iation  of  proini- 
iieiit  executives  in  the  lieavy-constrne- 
tion  industry,  r<*cenlly  announced  that 
(hiy  K.  Atkinson,  hoard  chairman  of 
(Iny  F.  Atkinson  Ooinpany,  San  Fran¬ 
cisco.  and  Foiiis  H.  Ft'rini,  president  of 
K.  Ferini  &  Sons,  Inc.,  Frainin^hain, 
Massachusetts,  will  receive  The  Moles 
awards  lor  1957,  Tin*  awards,  hron/.e 
phupu'S  and  citations,  are  madi*  for 
outstanding^  contrihiitions  to  construc- 
tu)n  progress.  They  will  Iw  presiuitetl 
at  the  sexenteenth  annual  diuner- 
met’tiii^  of  the  asstK'iatioii  ou  Thurs¬ 
day,  Fehniarv  7,  1957,  in  tin*  Wal¬ 
dorf-Astoria  Motel,  New  York  (.’ity. 
More  than  I  ,(NM)  contractors,  en^inet-rs, 
and  industrial  leaders  will  attend  the 
c'x*r<*inonies. 

The  Moles  awards  ar<*  ma<le  annu¬ 


ally  to  one  niemher  and  one  noninem- 
ln*r  of  tin*  asscniation.  In  announcing' 
the  winin*rs  for  1957,  Harry  T.  Iinin(*r- 
inan,  chairtni..i  of  the  committee,  said 
that  Mr.  Atkinson  and  Mr.  Perini  were 
chosi*n  “for  outstanding  achievement.” 
Tln*se  awards  are  consider(*d  to  he  tin* 
hi^ln*st  recognition  that  can  he  ac- 
c*ord«*d  individuals  for  s<*rvice  to  tin* 
(onstriiction  industry  in  Ann'rica. 

Fornn*r  winners  include  former 
Presid<*nt  llerlM*rt  Hoover,  Admiral 
H«*n  Moreell,  and  the  late  (ien(*ral 
Hrehon  H.  Somervell. 

(>uy  F.  Atkinson 

(hiy  F.  Atkiii-son  is  the  lH)ard  chair¬ 
man  of  a  company  that  has  completed 
more  than  KM)  major  heavy-construc¬ 
tion  contracts  in  this  country  and  uv(*r- 
seas.  Tin*  list  includes  such  manunoth 


jobs  as  (>rand  (Joulee  Dam,  McNary 
Dam  and  Pow»*rhous<*,  Treasure  Island 
for  tin*  San  Francisc*o  W'orld’s  Fair,  and 
the  Hanford,  Washington,  atomic 
energy  plants.  He  is  a  past  president 
of  tin*  National  Ass(K*iated  Cieneral 
(amtractors. 

Louis  K.  Perini 

D)uis  H.  I\*rini  dir<*cts  the  affairs  of 
a  ln*avy-construction  organization  that 
has  heen  identifi<*d  with  many  of  tin* 
largest  dam  and  tunnel  projects  in  the 
Fast  during  tin*  past  20  years.  He  is 
also  the  president  of  the  Milwaukee 
Braxes  hasehall  t(*am,  having  pur¬ 
chased  the  cluh  with  his  brothers  Jo¬ 
seph  and  (diaries  in  194.5,  when  it  was 
a  Boston  franchise.  He  is  a  past  presi¬ 
dent  of  the  .New  Kngland  Hoad  Build¬ 
ers  Ass(R-iation. 
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IVflNI^iRS  HONORED 
FOR  SAFETY  ACHIEVEJVIENTS 


C^4»mpany  (ifflrialu  pay  trSliute  l«»  «>mpl«»yrii  at  rerem«»nleii 

Ky  award*  <tf  Senlinel*  *t(  Safety  trttplile*  an  d  fla^* 


Rksi'I.I's  of  th«-  National  Saffty  (iom- 
pctitioii  of  195.5  wt-rr  published  in 
the  Jnly-Aiimist  issue  of  "I'iik  Kxi'Lo- 
siVKS  Enoinkkh.  'I'he  529  tninc*s  and 
(piarries  in  the  United  States  that  par¬ 
ticipated  in  the  competition  last  year 


attained  the  best  overall  safety  record 
since  the  start  of  the  cont«*st  in  1925. 

Each  year,  awards  are  matle  at  pnb- 
lic  ceremonies  held  at  the  properties  of 
most  of  th(‘  winning  operations,  brief 
descriptions  are  given  here  of  four 


award  ceremonies  held  this  year  in  var¬ 
ious  parts  of  th<‘  coimtrv. 

Alubuinu  By-Products  (Jorporalioii 

Employj's  of  Alabama  By-Products 
(.'orporatioii’s  Eabnco  Mine,  Elat 


rilK  I.AHl'f^O  HAKHK.t.'l'K.:  I.abiico  miners,  their  (iiiiiilies.  and  invited  Ku«‘sts  eninved  a  harhet'iie  liirK'heoii  in  a  grove,  with  offk-iaU  of  Alahama 

Hy-Hroducts  f>>rporatinn  as  hosts. 
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men  and  muiiugemeiit  in  the  making  of 
outstanding  safety  records. 

At  tin-  conclusion  of  Mr.  Koenig’s  ad¬ 
dress,  congratulations  were  extended 
to  the  Lahiico  min<*rs  hy  (i.  (].  Dyar, 
general  snjM-rintendent  of  mines;  Wil¬ 
liam  Mitch,  president  of  District  20, 
Uniti'd  Mine  VV'orkers  of  .America; 
(ieorge  Huddleston,  Jr.,  U.  S.  (Jon- 
gressnian  from  Alahama’s  9th  district; 
and  H.  T.  Williams,  chief  of  the  Safety 
and  Inspection  Division  of  .Alahama’s 
Department  of  Industrial  Helations. 

John  .M.  Martin,  g(*neral  manager  of 
tin-  Explosives  l.)<-partment,  Hercules 
Powder  (Company,  representing  Tin; 
Kxi'Misivks  KNia.NKKH,  pri-sented  the 
Sentinels  of  Safety  trophy  to  Lahiico 
Mine.  In  congratulating  the  winners, 
Mr.  Martin  said.  “I  take  oH  my  hat  to 
you  men  and  management,  the  union, 
the  U.  S.  Bureau  of  Mines,  tin-  Federal 
and  State  inspectors,  all  who  have 
helpt-d  to  make  possible  the  winning 
i){  this  trophy.” 

Thomas  F.  Miller,  manager  of  the 
Fxtt-nsion  Division  of  Hercuh*s,  pre- 
sentc-d  the  Sentinels  of  Safety  Hag. 
“This  green-and-white  Hag,  desigin-d 
«-s|n*cially  for  the  winners  in  the  Na¬ 
tional  Safety  ('oinpetition,  should  Hy 
proudly  ov<*r  vonr  property', ”  Mr.  Mil¬ 
ler  said.  “And  every  day,  when  yon 


'I'llK  'I'KOPIIY  AWAKI):  Jtihii  M.  Miirtin,  Kt-iM-riil  tnaiiuKt-r  oi  llir  Kxplosivcs 
lirrt'iilr*  Fowcirr  (iompaiiy,  al  riichl,  oHicially  uwurtK  tin-  Svntiiiels  itf  Safety  trophy  to  (•. 
l)t-inpM-y  Sparks,  kO|M-rint(‘0(l<*iit  of  l.ahoeo  mioc. 


(at-ek,  VV'alker  (ainnty,  Alabama,  and 
their  lamilit-s  listein-d  intently  as  im¬ 
pressive  tributes  were  paid  to  the  min- 
••rs  l<H  their  accident-free  safety  record 
in  I9.j5.  Managenn-nt  representatives 
atid  workmen,  Federal  and  Statt*  offi¬ 
cials,  and  others  praised  in  glowing 
terms  the  l.abnco  miners  for  winning 
top  honors  tor  the  st-cond  successive 
year  in  tin*  National  Safety  Oompe- 
tition,  bilnminons-coal  mine  group. 

A  baibecni*  luncheon  was  held  in  a 
grove  near  the  mine  property  on  Au¬ 
gust  19,  as  the  op«‘ning  feature  of  cere¬ 
monies  arrang(‘ci  by  tbe  corporation. 

Following  tin-  Inncbeon,  Henry  j. 
Hagr-r,  vice  presid<-nt  in  charge  of  Ala¬ 
bama  By-Prodncts’  mining  activiti«‘s, 
exteiuh-d  i-ongratniations  from  eyery- 
one  in  the  organi/.ation  to  the  l.abnco 
miiK-rs  on  their  winning  the  ,Sentin<-ls 
of  Safety  trophy  for  two  years  in  a  row. 

F.  (i.  K(M‘nig,  jr.,  executive  vice 
president  of  the  corporation,  landed 
Iht*  miiK-rs  and  tin-ir  supervisors  for 
tin-  wholehearted  eiNipt-ration  of  work- 


I'llK  IIOI.MK.S  A\^'AKI):  .A.  K.  Mcmtow,  riKht,  I'.  S.  Biirran  of  Nfiiit-s,  awiir(f!i  a  Joseph  A. 
Holmes  certiKcalr  lo  Oorgr  KelU-rinan,  Hell  Mine  employe.  Joseph  I.  Ilorly,  seated,  editor 
ol  The  Ksplosives  Fngineer,  assurded  the  Sentinels  of  Safety  trophy  and  flag  to  the  mine. 
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c-()in<‘  t«>  work,  you  will  sec  it  at  tlic  to|) 
of  tli<‘  (laystall,  and  it  will  rcinjiid  yon 
to  continno  to  work  safely  and  niakt* 
more  reeords.” 

(i.  Oemjrsey  Sparks,  superintendent 
of  laihiieo  Mine,  aecepf<*d  the  trf)pliy 
and  (ia^  on  behalf  of  his  mine  assoei- 
at»*s. 

James  W'estfield,  assistant  dir«rtor, 
Health  and  Safi-ty  Diyision,  H.  S.  Hn- 
rean  of  Mines,  |)resented  the  (Jertifi- 
eates  «)f  Aeeoniplishment  in  Safety  to 
the  laibiieo  Mine  employes.  “Yon 
people  haye  something  I  would  lik(‘ 
to  earrv  with  me  to  ey<-ry  mine  and 
<piarry  in  the  I'nited  States,”  Mr.  West- 
field  said.  “.Statistics  don’t  tell  ns  what 
it  is  that  yon  haye.  People  hen*  ^et 
toj'c'ther  and  work  toj'ethc-r  to  one  ••nd, 
pc-rfeet  c'xamples  of  team  spirit.  That 
is  vs'hat  yon  l,al)iieo  miners  have*  that 
kc-c'ps  yon  working  safely.” 

I. aw  ton  Wilson,  pr(*sident  of  I^xal 
No.  oHM,  I'.M.VV'.A.,  n*prc*sc*ntintr  tli«- 
employes,  accepted  the*  c-ertificates 
from  Mr.  W’estfield. 

I  Ill'll  praise*  for  the*  ccxipc-ratiyc*  spirit 
of  the  l.abnco  employes  came  from 
Milton  M(<Jall,  district  snpersisor  of 
ll«‘alth  and  Safety,  I'.  S.  Biirc>aii  of 
Mine's.  “The-  Alabama  Hy-Proehicts 


( iorporatioii  has  ^iyen  ns  wonderful 
ciMipe-ration,”  .Mr.  Me<Jall  said.  “W'e* 
in  the-  Mnre-an  j^ain  seime-  re-fle-cte-el  J'lory 
vv  he-n  eine-  of  its  mine-s  wins  this  award.” 

At  the-  cemcinsiem  eif  his  re-marks, 
■Mr.  .Mi<,'all  [ire-se-nte-d  the-  jose-ph  A. 
Ilolme-s  (,'e-rtificate-  eif  Ifeiiior  te>  the- 
mine-  for  hasin^  no  fatalitie-s  elnrin^ 
•}, I •37,9A5  nian-honrs  of  work  nnele-r- 
^ronnd. 

I'he  jose-ph  A.  Ilohne-s  Safe-ty  Asso¬ 
ciation  buttons  for  me-n  who  hiive- 
weirke-el  20  and  ye-ars  withenit  a  leist- 
time-  acciele-nt  we-re-  pre-se-nte-el  to  22 
mine-rs  by  P.  II.  VV'orel,  safe-ty  elire-ctor 
feir  the-  l.abncei  and  bradlorel  Mine-s. 

Warner  (.'ompany 

On  Se-pte-mlM-r  12,  officials  eif  V\’arne-r 
(aimpany  heinore-el  the-  e-mploye-s  of 
the-ir  He-ll  Mine*,  He-lle-fonte,  Pe-nnsyl- 
vania,  for  having  won  first  place-  amon^ 
of  conte-stants  in  the-  nonme-tallic  mine-s 
Uronp  of  the-  National  Safe-ty  (aimpe-ti- 
tion  of  lOoo.  IJe-ll  .Mine-’s  winnint'  re-c¬ 
ord  was  2fH,075  man-heinrs  eif  weirk 
nncle-ri'ronnel  w  ithout  a  lost-time-  injury. 

Kre-el  Warne-r,  ^e-ne-ral  snpe-rinte-nd- 
e-nt  of  the-  company’s  He-lle-fonte-  Divi¬ 
sion,  was  maste-r  eif  e-e-re-rnonie-s  at  the- 
me-e-tin^  in  the-  plant  at  He-lle-fonte-. 


The-  brein/e-  Se-ntine-ls  of  .Safe*ty 
treiphy  and  the-  ^re-e-n-and-white  flaj; 
we-re-  offie  ially  pre-se-nte-el  to  the-  mine- 
and  its  e-mpleiye-s  by  jeise-ph  I.  Ilorty, 
e-diteir  eif  Tiik  Kxi-l.eisiyKS  l-’NeaNKMi. 
Pat  ('eirre-,  snpe-rinte-ncle-nt  of  He-ll 
Mine-,  ace-e-pte-el  the-  awarels  as  the-  re-p- 
re-se-ntative-  eif  the-  e-mpleiye-s. 

(  a-rtifie-ate-s  eif  Achie-ye-nie-nt  in  Safe-ty 
we-re-  |'iye-n  tei  e-ach  He-ll  mine-r  by  A.  K. 
Morrovy,  re-pre-se-ntin^  the-  lb  S.  Hnre-an 
of  Mine-s. 

(a-otj'e-  ise-lle-rman  and  W'iibnr 
Hein^hman  re-ce-iye-d  jose-ph  A.  Ilohne-s 
( a-rtificate-s  of  lloneir  freim  .Mr.  Mor- 
reiw  feir  aceiele-nt-fre-e-  re-eeirds  during 
many  ye-ars  of  weirk  in  aiiei  areinnd 
U'arne-r  (ainipany’s  He-ll  .Mine-. 

Pickanels  Matlu-r  Ae  (.'eimpaiiy 

l-’eir  the-  se-ceinel  sne-ce-ssiv'e*  ye-ar,  Pie  k- 
anels  Mathe-r  Ae  (aimpany  ce-le-brate-d 
the-  awards  of  two  Se-ntine-ls  eif  Safe-ty 
trophie-s  anel  fia^s  to  its  mine-s:  Krie- 
tainime-rcial  .Mine-  in  the-  o|H-n-pit 
lereinp,  anel  /a-nith  Mine-  in  the-  nnele-r- 
teronnel  me-tabmine-  (rreinp.  Heith  mine-s 
we-re-  winne-rs  in  the-  N'atieinal  Safe-ty 
(ainipe-tition  eif  Hj-SY. 

In  195.'),  the-  Krie-  Mine-  worke-d 
.558.010  hours  without  a  lost-time-  in* 
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AT  KItIK  MINK:  S|H-uke-rs  uiief  elisliiiKuishi-el  K»e-sls  eiii  the-  platfeirin  ul  llie-  pre-se-nlatieiii  ct-re-inetiiit-s  ul  Aeireiru,  NliniM-seita,  iHiiHiritix  ihr  Krir 
(  eiinini-reiul  Mine-.  Teiin  (i.  Thie-linuii,  Ke-iie-rul  sii|M-riiite-iielriil  eel  Krie-,  ul  iht-  le-e'Irrii,  mms  inusie-r  eif  erre-meinie-s. 


lishcs  a  winning  n'c-ord  uiui  is  uwardfd 
a  SiMitiiH'Is  of  Safety  trophy,  all  of  us 
ill  till*  or^anixatioii  art*  prtiiid  and 
happy,”  Ilf  said. 

Following  Mr.  Kt-kfrt’s  talk,  inos- 
sagfs  of  coii^ratiilations  wfrf  fxtendfd 


At.'C.'KPTINf;  TIIK  THOPIlVi  H.  W.  left,  a««i»lanl  »iiperinteiHieiit  at  Erie  Mine,  act-eptiv 
Ifie  award  of  the  trophy  from  M.  J.  Ankeny,  director  of  the  U,  S.  Bureau  of  Mine>. 


jury,  and  thf  Zfiiitli  Miiif  had  u  pcrfft-t 
saffty  rfford  during  529,373  hours  of 
work. 

Oil  Saturday  aftt'rnooii,  Octoln'r  20, 
approxiiiiatt'ly  4(K)  tnnployfs,  tlifir 
faniilif*s,  anti  invitt*d  ^iifsts  assfinhlftl 
at  thf  Krif  Miiif  tti  partiripatf  in 
awarti  ffrt*int>nifs.  Tom  (].  Thifiman, 
^tMit'ral  su|)t‘rintfnf|fnt  of  tht*  mint*, 
was  mastt'r  tii  ffrfuionifs.  Following 
thf  ffrfiiitinlfs,  a  hulfft  suppt'r  was 
sfrvfd. 

Thf  /fiiitii  miiifrs  anti  tlifir  laiiiilifs 
Wfrf  lioiiorftl  at  tfrfinonifs  on  Of- 
toiifr  21,  in  thf  (aimiiiunity  (a’litfr 
Hiiildin^at  Fly.  William  l,an^fn,  prin- 
fipal  ol  thf  ItK'al  hi^li  si-IkmiI,  was  tin- 
masti'r  of  tvrfmonifs.  Thf  award  prf- 
st'iitations  Wfrt*  prfcftlftl  hy  a  diuiifi 
sfrvfti  to  250  ^tu‘sts. 

At  thf  Krif  Mint*  (■t‘rfmonifs,  Mr. 
Thifiman  fxtfiidffi  ftiii^ratiilations  to 
thf  winning  miiifrs  and  a  wflfoiiif  to 
fVfrvoiif  prt*sfnt.  Ilf  tlifii  introtiiiffd 
William  F.fkfrt,  tlirfctor  tif  saffty, 
I'ifkaiitis  Mathfr  A  (Joni|)any.  Mr.  F'fk- 
frt  ftiiimifiitfti  on  thf  si^nificancf  of 
winning  a  Sfiitiiif  Is  of  Safftv  trophy  in 
a  ftintfst  amon^  thf  forfiiiost  mining 
opfratioiis  throughout  tin*  nation.  Ilf 
told  thf  fiiiplovfs  that  thf  ftunpany’s 
maiia^fiufiit  |M*rst>imfl  maintains  a 
flosf  watch  of  thf  prtR't'fdinj's  of  thf 
National  Safftv  OompHition.  “Na¬ 
turally,  whfii  oiif  of  our  iniiifs  I'stal)- 


to  thf  Krif  miiifrs  by  I^rry  Johnson, 
opfrating  assistant  from  the  company’s 
Duluth  offici*,  and  Hen  Kangas,  mine 
insp<*ctor  for  St.  Diuis  Oiimty,  Min- 
iifsota. 

The  .Sfiitiiifls  of  Saffty  trophy  was 
prfsfiitfd  to  thf  Krif  and  Z<*nith  min- 
frs  at  tlifir  rfsp*ctivc  cfrfinonifs  hv 
Marling  j.  Ankfiiy,  dirfctor  of  thf 
Unitfd  Statfs  Biirfau  of  Miiifs.  “I'o 
achifvi*  sijccfss  in  accident  pr<*vf ntion, 
safety  must  he  worked  at  constantly,” 
Mr.  Ankeny  said.  “It  is  gratifying  that 
the  injury-severity  rate  was  signifi¬ 
cantly  lower  in  195.5,  and  the  iiijury- 
freipiency  rate  was  at  a  new  record  low 
for  the  c‘Oinjyt‘tition  series.”  In  con¬ 
clusion,  Mr.  Ankeny  stated  that  “the 
.529  c-ompetitors  in  the  National  Safety 
Oimpetition  last  year  represent  the 
cream  in  accident  prevention.” 

Kohert  VV^  Bell,  assistant  mine  siiper- 
iiitendt'iit  at  Krif,  acci-pted  the  award 
of  the  trophy  for  his  mine  associates, 
and  Ben  S.  Bichards,  sup<‘rint(‘ndfnt 
of  the  Zenith  Mini*,  accepted  for  the 
Zenith  miners. 

Thomas  K.  Miller,  representing  Thk 
Kxpi-osix'ks  KNiaNK.i':B,  presented  a 
Sentinels  of  Safety  flag  to  each  of  th<- 


TIIK  KI.AC>  .AWAKI):  In  awarding  the  Hag  to  the  Zenith  Mine  T.  E.  Miller,  representing 
The  Explosives  Engineer,  outlined  the  symhols  embodied  in  the  awards  of  hoth  the  Sentinels 

of  Safely  trophy  and  flag. 


IHi 
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two  w'iiining  mitu's.  lie  outlined  the 
syinlM)lisrn  emlMulied  in  the  awards  of 
fM)th  the  S(‘ntinels  of  Safety  trophy 
and  Hag.  The  Hag,  a  gr<‘en-and-white 
l)iirgee  dc*sign<‘d  espcx-ially  for  this 
coinpi'tition,  is  given  to  eacfi  winiu'r 
to  lx*  Hown  over  the  tnine  or  (juarry. 

Continuing,  Mr.  .Miller  jK)intc*d  out 
that  the  hron/e  trophy  r»‘presents  a 
mother  holding  her  hahy  in  her  arms, 
and  the  hahv  is  reaching  out  to  wel¬ 
come  the  father  ujx)n  his  safe  return 
home  from  the  mine,  fie  urged  tlx* 
miners  to  kc<*p  this  pictiin*  of  their 
wives  and  children  in  their  minds  as 
they  work.  “If  vou  will  d«)  that,  it  will 
help  stop  you  taking  chances  which 
could  lead  to  injury  or  death,”  lx*  said. 

At  the  Krie  Mine  cer«*mony,  (ieorge 
Dill,  president  of  Krie  Local,  United 
St<’el  \Vork«Ts  of  .America,  accepted 
the  Sentirx-ls  of  Safety  Hag.  .Art  .Aixlcr- 
son,  prc'sidcMit  of  tlx-  /c-nith  Local,  re- 
cc-ivc-d  the  Hag  on  hehalf  of  his  asso¬ 
ciates  at  the  /c-nith  Miix-. 

(]harlc-s  Matson,  miix*  captain  at 
Zc-nith  and  chairtnan  of  its  foremc-n’s 
safety  committc-c-,  accc-ptc-cl  tlx-  award 
of  merit  for  his  fc-llow  miix-rs. 

Holx-rt  (.1.  Baxtc-r,  assistant  mine  sii- 
pc-rintc-nclc-nt  at  Zc-nith,  rc-c-c-ivc-cl  tlx- 
.National  Safety  (Joiincirs  award  of 
hoiX)r  for  the  mine-. 

Saimx-I  A.  (oistalson,  chic-f  of  thc- 
.Minnc-apolis  field  office  of  the  Unitc-d 
Statc-s  Burc-au  of  Mines,  presentc-cl  tlx- 
Joseph  .A.  IIohnc‘s(>c-rtificatc‘sof  Honor 
to  Both  tlx-  Krie  and  tlx-  Zc-nith  Minc-s. 

.Arthur  Slade*,  chairman  of  tlx-  Km- 
ploVc*s’  Salc-tv  (-’ommittc-c*  at  tlx*  Krie 
•Mine*,  accc-ptc-cl  tlx*  certificatc*s  for  tlx- 
minc-rs,  and  .Matt  Baix)vet/.,  chairman 
of  tlx-  Kmployc-s’  Safc*ty  (acmmitlct*  of 
tlx-  Zc-nith  -Miix*,  ac  cc-ptc-cl  thc-m  for  his 
group. 

Allc-n  I).  LcM)k,  district  c-ngiix-c-r, 
Unitc-cl  Statc-s  Ihirc-au  of  .Mijx-s,  pre*- 
sc*ntc*d  individual  (a-rtificates  of 
Achic-vc*mc-nt  in  Safc*ty  from  tlx-  liii- 
rc-aii  to  tlx-  employc-s  of  Both  niinc*s 
I  Ic*  said  spc-c-ial  praise*  was  due  the  win- 
nc-rs  in  tlx-  opc-n-pit  aixl  nx-tal-minc* 
classifications  in  19.5.5  hc-caiise  “last 
yc-ar’s  compe-tition  was  tlx-  toughc-st  in 
the  .31-yc-ar  history  of  tlx-  contc*st.” 

Kollowing  tlx-  cerc-mony  at  Krie 
Miix-,  three  Bov  Scouts,  sons  of  loc-al 
minc-rs,  raisc*cl  the  Sentinels  of  Safe-ty 
flag  ovc*r  the  projx-rty  and  soiindc-cl  tlx* 
call  to  tlx*  colors. 


>  'I'llK  h'I.A(«S:  After  llie  c'erc-nictiiirt,  three-  Hciy  Sccnitk,  koni  i>f  Krie  iniiieri,  ruieecl 
Old  (Jorv  itiiel  the  Seiitineh  of  Sufety  ffiiK  to  the  top  of  the  mine  ffiiKpole. 


EXPLOSIVES  USERS  —  If  you  or*  OKporioncing  or  onticipoto  logoi  or  public 
rolotion*  problomt  arising  from  blasting  offsets— 

Smnd  for  Our  NEW  BROCHURE  Ooxr/bfng  Our  Sorvfcoi 

ithuUvIa  AcecMi^nlat  Brmrlmrm) 

Soismograph  Protoction  —  Problast  and  Postblast  Proporty  Inspoctions 
Condition  Survoys  and  Appraisols  —  Architocturol-Structural  Sorvicos 
Vibra-Log  Sorvico  —  Soismograph  Rontals  and  Solos 


I  Sanlt  SMg.  OlaO«t«Ma  S•tVSI 

B  r  HOWfll,  JB  ,  fh  0.,  r  t.,  Chial  SaUmolagiec 

rimsulOH  AHiA  orrici 

BHIlir  B  BfBOfB,  BfoeXord  Bood.  irodCordwoode,  Bo 
Bhono  Wfttmor*  5  IA5) 
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SAVES  TIME  ON 
VENT  LINES 


Naylor  Spiralwold  pipo  is  “made  to-order”  for  ventilating 
jol>H  in  construction  service. 

Its  liKlit-weiKht  makes  for  easy  handling.  It  saves  time  on 
instidlation  .  .  .  especially  with  the  one  piece  Naylor  Wed^e- 
Ii<K*k  coupling  which  can  he  joined  with  only  a  hammer.  Lines 
hnj?  the  wall  .  .  .  can  he  a.s.semhied  with  only  one  si(h*  of  the 
pip«‘  in  tin*  open  .  .  .  and  extended  readily  as  work  pro^res.ses. 

You  save  money,  t»)o,  because  the  greater  collap.se  strenjfth 
inherent  in  the  Naylor  structure  permits  tin*  use  of  lijfhter 
jfauKi*  material  without  sacrifice  of  performanct*. 

Write  for  the  complete  story.  Ask  for  Hulletins  No.  .')07  and 
No.  .')!  I. 


PIPE 


NAYLOR  PIPE  COMPANY 

12S5  East  92nd  Strael 
Chicago  19,  lllinoia 


Eastern  U.  S.  and  Foreign  Sale*  Office:  350  Madison  Avenue,  New  YorK  17,  New  York 


BLASTING  VIBRATION 
INTENSITY  SURVEYS 

The  latest  instrumentation  af¬ 
fords  definite  proof  of  intensity. 
Electronic  Vibration  Compara- 
scope  has  been  added  to  Seismo- 
I  graph  Recordings  and  Air  Pres¬ 
sure  Measurements.  Vibration 
waves  can  be  seen  for  com¬ 
parison. 

The  service  is  available  to  all 
and  it  offers  the  opportunity  to 
see  vibration  from  any  source  as 
it  occurs  on  the  surface  or  under¬ 
ground. 

HAROLD  H.  WHITE 

CONSULTING  ENGINIER 

1619  WALL  STREET 
JOPLIN,  MISSOURI 

PHONE  MAYFAIR  4-0164 


SALES 

ENGINEERS 

Explosives  manufacturer 
has  attractive  openings  for 
men  with  technical  or  practi¬ 
cal  background.  Men  under 
30  preferred.  Considerable 
traveling.  Liberal  benefits. 

An  excellent  opportunity  to 
apply  your  knowledge  of 
mining,  quarrying,  construc¬ 
tion,  and  related  industries. 

Replies  held  in  strict  confi¬ 
dence.  Send  complete  resume 
(photograph  optional)  to: 

THE 

EXPLOSIVES  ENGINEER 

990  KING  STREET 
WILMINGTON  99,  DELAWARE 
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/Announcing*  •  • 


HERCULES  OKESHORE 
HLASTIN(;  A(;ENT  In 
Heavy-Cyau^t*  Steel  (Containers 

It  has  always  been  llereules*  aim  to  provide  its  customers 
with  the  best  in  modern  materials  and  technical  know-how. 

We  believe  the  development  of  heavy-gauge  steel  containers 
for  Vibronite’-H— a  nitro  carbo  nitrate  blasting  agent— is 
another  example  of  how  continuing  evaluation  of  your 

needs  results  in  means  tor  improving  the  efficiency  of  your  jH 

Designed  in  the  Hercules  Research  Center  after  careful 
study  of  actual  offshore  recjui  remen  ts,  these  new,  improved 

steel  containers  meet  all  prospecting  requirements  included  **  TT  ^ 

in  reflection  and  refraction  shooting.  _  WB 

Hercules  representatives  welcome  the  opportunity  to  dis- 
cuss  with  you  how  Vibronite-H  packed  m  these  mtKiern  ** 

containers  can  assist  in  vour  seismic  work. 

Tvehniva!  Ihilti  ^ 

Vibronitc-H  is  packed  in  distinctive,  light  blue  containers  of  ^ 

heavy-gauge  steel  to  withstand  transportation,  handling,  and  I 

storage  conditions,  and  to  prevent  water  and  moisture  penetra-  « 

tion.  They  have  a  density  greater  than  salt  water,  which  elimi-  1 

nates  all  po.ssibility  of  floating  charges.  These  completely  new  'j| 

containers  are  also  equipped  with  large  bails  and  recessed  ends  ^  « 

to  facilitate  loading  and  unloading  in  the  holds  of  boats,  and  K 

to  provide  convenient  handling  by  shooting  crews.  Hercules  w' 

Vibronitc-B  is  now  available  in  five  container  si/cs:  ft  inches  by 
50  pounds;  H  inches  by  40  pounds;  S'/i  inches  by  25  pounds. 

4Vi  inches  by  16^1  pounds;  and  41/2  inches  by  10  pounds. 


HERCULES] 


HERCULES  POWDER  COMPANY 

Kxpltisii  rs  lh^Hirtnu‘iit,  't'Kt  Kiitti  Strrt't,  Wilminulon  't't,  I ><'hiii  tin- 

l(iriiiiii){liaiii,  M.I. ,  ( .lii<  d^ii.  III  ,  Oil  111  ill,  Minn  ,  ll.i/li'ton,  i'.i  ,  Jii|)lin,  Mn  .  I.m 
(..ilil.;  .Nri*  York,  N.  Y  ;  I'lll-lMiriili,  l’.i.;  Sj||  |.aln-  (  iiv.  I  lali,  San  (rami- 
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**Enormoualy  pleased.  The  40-R  surprised 
everybody  favorably." — Copper  mine  operator. 


"The  40-R  solved  what  had  seemed  an  unsolv- 
able  drilling  problem  by  producing  the  neces¬ 
sary  speed  to  stay  ahead  of  a  150-B  shovel." — 
Amistant  manager  of  a  large  copper  mine  in 
the  Western  U.S. 


"Entirely  satisfied.  The  40-R  keeps  way  ahead 
of  two  and  four  yard  shovels." — Contractor 
working  in  earthmoving  project  on  the  St. 
Lawrence  Seaway. 


"A  good  machine.  We  like  the  leveling  jacks 
and  dust  control  system." — Machine  operator 
at  a  Montana  mine. 


"Best  machine  /  ever  ran.  We  do  the  work  of 
five  cable  tool  drills." — Machine  operator  at 
an  open  pit  copper  mine. 


Wherever  Hucyrus-Krie  rotary  blast  hole  drills  are 
put  into  operation,  <-omments  are  the  same.  Owners 
and  o|H*rators  are  w)  enthusiastic  over  the  outstanding 
f<M)tage  re<-ords  oi  Bucyrus-Krie  rotaries  that  they 
WM)n  want  to  convert  completely  to  thes<-  money¬ 
makers.  Here  are  a  few  reasons  for  this  fine  |)<‘r- 
formance: 


Hydraulically-powered  down  pressure  on  the  bit  pro 
vides  maximum  controlled  penetration. 


Ward  Leonard  electric  control  on  rotation  of  the  drill 
pipe  permits  drilling  at  the  most  efficient  speed  for  a 
given  formation. 


A  remote-controlled,  power  driven  drill  pipe  rack, 
eliminates  any  manual  effort  on  the  operator's  part 
when  adding  or  removing  drill  pipe. 


Hole  can  be  drilled  continuously  for  27  ft.  9  in.  before 
an  additianal  drill  pipe  section  has  to  be  added. 


In  addition  to  the  40-R,  which  drills  6%-  to  9-in. 
holes,  there  is  the  50-R  for  drilling  9%-  to  12t/4-in. 
holes.  Write  today  for  detailed  .siiecifications  and 
illustrated  literature.  I..earn  how  one  of  tht‘se  drills 
can  cut  you  in  on  higher-profit  production.  44i56c 


Compressed  air  is  used  to  remove  cuttings  and  to  cool 
the  bit.  Fine  cuttings  are  picked  up  and  handled  by 
a  Roto-Clone  precipitatar;  heavies  pile  up  adjacent 
to  the  drill  hole  for  use  as  stemming  material. 


Bur 

YRUSl 

ilE  J 

- 

INTEGRAL  TYPE 


it  primarily 
detigrted  for  production  drilling 
It  it  ut€d  in  combination  with  th« 
CP  32  AW  Sink«r  for  g«n«rol 
Airing  work.  For  hordnr 
formotiont  and  denp  hoi*  drilling 
it  it  combined  with  the  CP  59  W 
Sinker.  Provided  with  puth  button 
releotet  at  both  endt  of  Sinker 
handle. 


ATTACHABLE  TYPE 


■  **  °  tover  for  the 

I  tinker  drill  operator 

I  frequently 

"  ^  laterol  or  over 

head  work.  Used  with  the  CP  39  Sinker  for  toft  to 
medium  formations;  the  CP  32A  Sinker  for  general 
Airieg  work;  and  the  CP  59  Sinker  for  hard  formations 
or  deep  hole  drilling.  Safety  push  button  release 
it  in  feed  throttle  handle. 


in  every  formation 


CF*  Integral  and  Attachable  Airlegs  are  de¬ 
signed  to  get  the  most  out  of  I  ungsten  Carbide 
bits  by  keeping  bit  pressure  constant  even  when 
line  pressures  or  rock  ft)rmations  vary.  Uecause 
of  their  exceptional  control  the  pressure-bal¬ 
anced  legs  take  recoil  shock  in  stride ...  reduces 


bit  slapping  and  drill  breakage.  Assures 
snuMither  handling  of  drills  Standard  feeds 
for  both  types  are  7>(V  and  48".  l-or  more 
complete  Airieg  information  write  tlirect  to 
(  hit  ui’o  I'ncnnuttic  Toni  (  onifiaiiy, 

H  l-.iisl  44lh  Slrrci,  \'<'n  York  17,  New  York. 


PNEUMAriC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  MTDRAIJLIC  lOClS  •  ilACUUM  PUMPS  •  A/IATION  Af.CE SSfjRIES 
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rUASf  SHOW  THtt 
AOVItTHiMlNT  TO 
rout  tUtTINC 
K>ttMAN 


Use  this  loop-lock  half-hitch 
to  connect  a  trunk  line  with  a 
branch  line  of  Plastic  Reinforced  or 

PLASTIC  WIRE  COUNTERED  PRIMACORD 


Pott  th«  fraa  and  of  iKa 
branch  lina  Primocord  up 
through  tha  loop  oi 
thown  obova.  It  can't  »lip 
off  nowl 


This  type  of  Primacord  is  highly  resistant  to  abrasion  and  shearing.  It  is  also  ex¬ 
tremely  strong  (300  pounds  tensile).  It  is  waterproof,  and  resistant  to  acids  .  .  .  . 
All  of  which  makes  this  type  the  ideal  Primacord  for  use  with  metal  and  fibre 
explosives  containers  ...  in  deep,  jagged,  wet  holes  .  .  .  wherever  down-hole 
conditions  are  tough. 

Plastic  Wire  Countered  Primacord  is  far  less  flexible  than  the  Plain  and  Rein¬ 
forced  types,  and  its  plastic  covering  is  tmooth.  So,  play  it  safe  .  .  .  use  a  contin¬ 
uous,  unbroken  length  in  the  hole,  and  attach  the  down  line  to  the  trunk  line  at  a 
right  angle  with  the  loop-lock  half-hitch  shown  here. 


Ste  your  Explosives  Supplier,  or  write  to 

THI  INSIGN-BICKPORD  COMPANY 
Simabvry/  Connocticut  t$tabihhod  ism 
Also  Sefety  Fuse,  Ignitacord*,  Qsssrrycord, 
Blessing  Accessories 


Pull  Iho  Primacord 
trunk  lino  tight  to 
that  tho  half-hitch 
gripi  Iho  doublod- 
ovor  branch  lino  bo 
low  tho  loop. 


Loop  tho  ond  of  tho 
Plottic  WIro  Counlorod 
Primacord  branch  lino 
and  post  thii  loop 
through  Iho  figuro 
oighi  OI  ihown. 


lond  o  figuro  night  (!) 
in  Iho  Ploln  or  Roinforcod 
Primacord  trunk  lino.  Thii 
will  bo  your  holf-hltch 


Thi*  npw  FM-4  is  even  more 
ruKK**‘t  versatile  than  its 

famous  pieilecessor,  the  FM-.i, 
shown  here  at  woik  on  the  Con¬ 
necticut  Thruway, 


WAGON  DRILL 

available  for 

PERCUSSION  or  ROTARY  DRILLING 


STRONCEII,  MORE  RUGGED  TOWER. 
EASILY  ADJUSTED  FOR 
ANGLE  DRILLING 


FM  4  WaRon  Drill  with  air  mol* 
for  rotary  <lrilhii){. 


POWERFUL  X7IWD  PERCUSSION  DRILL 
/or  HEAVY-DUTY  AIR  MOTOR 
at  at  right,  above 


Now,  whftJuT  you’rt*  rlrillinf'  Juirrl  rock  or  soft 
sholes  iinti  Lrypsiiin,  you  c.in  taki‘  full  advan- 
tauf  of  the  (lf|M*n<lal)ility,  vcisatility  and  easy 
maneuverability  of  the  In('ersoll-Rand  FM  4 
WaKon  I3rill. 

Rerlesi^ned  for  even  greater  strength  and 
ease  of  operation,  the  new  P'M  4  is  available 
with  the  famous,  hai(l-sluKK>>ik  Ini>ersoll-Rand 
X7 1 WID  percussion  drill,  or  with  an  I-R  heavy- 
duty  air  motor  for  rotary  drilling  with  fishtail 
lilts.  This  rotary  unit  has  proved  so  successful 
for  soft-f^round  Wa^on  Drill  work  that  pack¬ 
age  “conversion  units”  are  also  bemj{  offererl 
for  use  with  the  previous  Mralel  P'M-d  as  well 
as  the  new  P'M  4  mounting. 

Whether  used  for  percussion  or  rotary 
drilling,  the  new  P'M  4  offers  the  last  word  in 
ruKK^d  de|K'nilabihty  and  flexibility  for  fast, 
easy  drilhnK  at  any  an(<le.  Ask  your  I-R  repre¬ 
sentative  for  complete  mfoirnation. 


IMPROVED  SLIDING-CONE 
TOWER  CLAMP 


SELF-LOCKING,  MOVABLE 
AIR-MOTOR  FEED 


QUICK-ACTING  YOKE  HOIST, 
RELOCATED  FOR  EASIER 
OPERATION 


POSITIVE-LOCKING 
YOKE  SUPPORTS 


DRILLS  BEYOND 
WHEEL  LINE 


SWIVEL-MOUNTED 
WHEELS  , 


IngeKSoll-Rand 

1 1  Broadway,  Now  York  4,  Now  York 


oadway. 


COMPRESSORS 


AIR  TOOLS 


JACKHAMMERS 


WAGON  DRILLS 


CARSET  BITS 


JACKORILLS 


DRIFTERS 
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EXPLOSIVES 
RESEARCH 
PAYS  OFF 

A 

riic  'in  (  r«.'liil  |Mr|i.irali<>ii  ul  (  Ifan,  siznl  coal  (<ir  llir 
iiiarkri  starl'i  willi  lin-akiiij.'  it  willi  cxidni-iNcs. 

Ilrrfiilc'i  rli«-itii>ls  and  licid  rtif'iiKMTs  arc  nipip'd  in 
a  rniilidiniiis  |irMcr,itn  id  rcM'arrli  atid  dl•Vl•l^[tlnl•tll  to 
ttiakr  availalilc  i‘X|ilii'i\<‘s  Inr  rllirii-nt  and  croniiiniral 
lila>tin^'  id  roal  in  Imtli  di-i'it  and  >tri|i  (nines. 

lliTillli''  sales  enj:ineers  with  wide  eX|ie(ie(iee  in 
mining  and  ex|ilii«i\e>  weleimie  tin-  ii|i|Kirtn(iity  to  eon- 
suit  with  yon  on  your  hl.i-tini;  (iroi  edii re». 

HERCULES  POWDER  COMPANY 

10  llxpltisit  t's  lh  i>arlnu  iit,f)^H)  Kiuu  Sl.,\Viltiiinut(mf)f).l)t  l 

liiriiiiiifEliani.  M4.,  III  ;  Diiliilh,  Minn.;  Ild/lrlmi.  |*a.;  Joplin,  Mo  ;  \jtn 

An|C»‘l»*«,  ralil.:  .N»*h  ^ofk,  N.  V;  l*a.;  Sail  l-ak**  liilv,  I'lah;  San 

HERCULES 

\ 


